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O many different makes of trucks are being offered for sale for such a 
variety of reasons that the simple fundamentals of value in a truck 

are apt to be overlooked by the purchaser. Satisfactory answers to the fol- 
lowing questions will go far to safeguard even the most inexperienced. 


How Long Has the Truck Been Built? Until 
a make of truck has been operating a number of 
years it has had no chance to prove its life. It is 
still experimental. There are White eight and 
nirte year olds which have run 200,000 and 300,000 
miles, and are still giving the best of service. 


What Is Its Record? What has a truck 
actually DONE, over a period of years, in the 
hands of thousands of owners? The steadiness 
with which it works, its ratio of days in active 
service, is an important factor in low cost of haul- 
ing. All records of which we have any knowledge 
show that White Trucks have the highest operat- 
ing percentage, by a wide margin. 


Who Are Its Owners? 
governed by comparative cost records, buy a 


If large fleet users, 


certain make, year after year, in ever-increasing 
numbers, their choice is a pretty safe guide. The 
White Company publishes an annual ROLL CALL 
of fleet owners whose installations aggregate many 
thousands of White Trucks and continue to grow 
steadily from year to year. 


Who Is Its Maker? The maker of a truck is 
like the issuer of a bond—an indispensable factor 
in its value. His experience, plant, manufacturing 


policy, resources, facilities and service to owners, 


make a big difference to truck users, in the truck 
they get and the service it renders. His ability to 
stay in business and stand behind his product is a 
The White Company 
has years of experience, thousands of trained 
employees, tens of thousands of trucks in active 
service. 


factor in its future value. 


What Are His Service Facilities? Service is 
essential to truck operation. With innumerable 
trucks in active use, it may require as much 
capital, as extensive plant, as good manufacturing 
ability, to give owner service as to build the truck 
itself. Such resources require time, money and 
experience. The White Service Organization is 
nation-wide, representing a large capital outlay. 


What Is His Output? Output has consider- 
able bearing upon the actual truck value repre- 
sented in its cost. Without the advantages of 
increased output and more efficient methods of 
production, a manufacturer lacks the ability to 
absorb rising costs. He does not have the condi- 
tions for economical manufacture. The large out- 
put of White Trucks combined with increased 
efficiency in men, methods and machinery has 
kept the White price remarkably stable during a 
period when truck prices have advanced as much 
as sixty per cent. 


The above factors are important; they determine the kind and cost of transporta- 
tion service an owner gets—and that is after all the only thing worth buying. 


Because of these factors White Trucks have a high earning power and are in 


greater demand than trucks of any other make. 


THE WHITE COMPANY 


CLEVELAND 
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LUCKY 
STRIKE 


CIGARETTE 


T’S like this. Flavor is the thing that 
makes your cigarette enjoyable. 

























All right then: Lucky Strike is the 
cigarette that gives you flavor. Because 
it’s toasted. 


Toasting! Flavor! Think of the appe- 
tizing flavor of a slice of fresh buttered 
toast. 


And—it’s wo.derful how toasting im- 
proves Burley tobacco. 


Isn’t that all plain common sense? Of 
course. Get the Lucky Strike cigarette 
for flavor. It’s toasted. 





incorror 


© Guaranteed by 
4\ 


—which means that if you don’t like LUCKY STRIKE 
Cigarettes you can get your money back from thedealer. 
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the Packard Twin Six 
| motor has been wonder- 
fully justified during the 
| past few years of both 
peace and war work. So 
that any changes that may 
be made from time to time 
will be merely in the na- 


ture of refinements. 


"HE basic design of 





Simplicity and Accessibility, attributes of Twin-Six Engineering 
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Who Owns One” 





How Packard ‘“‘Equation”’ 
Reduces Transportation Cost 


HE average motor car buyer 

misses the true relationship 
between the first cost of a car and 
its final cost—its running charges, 
upkeep and repairs through the 
life of the car. 

“Equation” is found when the 
cost of maintenance is low enough 
to offset a higher initial expendi- 
ture; when the used-value is 
sufficient to count materially to- 
wards the purchase of a new car; 
when the quality of the transpor- 
tation is such that it delivers you 
at your destination fresh in nerves 


and body. 


It does not take long for high 
upkeep and unreliability to out- 
weigh low purchase price. 


And this is the secret of that 
well known fact that a compro- 
mise car always proves more costly 
in the long run than the Packard. 


Because of the perfect balance 
of the Packard Twin Six, it is less 
expensive to maintain than auto- 
mobiles costing two - thirds or 
one-half as much. 


Its ease of motion, its freedom 
from vibration, its tremendous re- 
serve of power, combine to give 
it the longest life of any car in 
America. 


In fact, motor car investment is 
like any other investment—in the 
end the seasoned security pays 
better than the speculative stock. 


The Packard people are trans- 
portation experts. They - have 
more to tell you on this subject 
than any other organization in the 
world. You can ask them to dis- 
cuss your car problem without 
obligation. It is to your interest 
and profit to do so. 
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| PACKARD MOTOR CAR COMPANY, Detroit 
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Courtesy, Mustrated London News 
Details of the trans-Atlantic British dirigible R-34 as sketched by an English artist 
Envelope Problems of the Dirigible Constructor required for a doping combination for use on a rigid Scheme P is resistant te atmospheric moisture. Even 
F'TER all, the envelope is perhaps the main mem- airship are utterly different from those generally un- this scheme, however, is said to have been consider 
ber of a rigid airship. It is the one member that derstood in relation to the dope and dope coverings ably improved upon during the last few months, with 
calls for the greatest skill and experience, and upon for the fabric surfaces of airplanes. Also the outer the result that the new British dirigibles will be still 
which the success of the airship depends in very large C°V®F surfaces, while in position on the airship, are re- better protected from the elements. 


measure. In turn, the efliciency of the envelope hinges 
largely on the merits of the doping to which the en- 
velope is treated. 

Few persons realize the important réle played by 
the doping of the envelope of a dirigible, except those 
who have to do with the construction and maintenance 
of huge airships such as the R-3 To the layman it 
seems almost unbelievable that years should be spent 
in developing suitable dopes for airplanes and dirigi- 
bles, yet such is the fact. Great Britain, in the course 
of the war, called upon some of her leading chemists 
to work on the dope problem. This had the effect of 
materially assisting the technical control of all doping 
operations carried out at the aircraft factories, 
the inspection of same as well. 

In order to 


and 


give some idea of the complex nature 
of the dope for dirigible envelopes, it may be mentioned 
that the total proofing weight is limited to two grams 
per square meter, and that this protective covering 


must withstand long exposure to the weather on the 


entire surface of the outer cover of vessels of such 
large superficial areas as the R-33 and R-34. It is 
necessary to bear in mind, too, that the properties 





quired to remain in as uniform a tension as possible, 
yet the proofing has to be extremely pliable in order 
to withstand the handling which the outer cover has 
to suffer in its preparation and fixing in position. 
Nevertheless, this pliable proofing must be weather- 
proof and particularly non-moisture absorbent. The 
tremendous surface exposed to the saturated atmos- 
phere while in flight would, with an unsatisfactory 
proofing, entail the absorption of a great deal of mois 
ture which by virtue of its weight would materially in 
terfere with the speed of flying and lift of the ship. 


The first improved airship doping scheme was 
adopted by the British Admiralty in November, 1916, 


but since then the subject has continued to receive ex 
tensive study, with the result that from time to time 
material improvements have been effected. 

The scheme used on the huge R-383 and R-34 dirigi- 
bles is known as Airship Doping Scheme P, which is 
said to be greatly superior to the best of the proofings 


employed on German airships, in its general proper- 
ties. The fact that the R-34 was able to cross the 
Atlantic successfully in both directions under adverse 


atmospheric conditions very expressively indicates the 
extent to which the doping combination carried under 


Shasta Strawberry Vines 

NE of the most unusual agricultural 

the United States is strawberry vine 

the California mountain district of Sh 
Castella, a production center, the 
the hundreds of thousands, and 

ville and other strawberry market 

growers make much more out of vines than 

of berries, owing to the peculiarly 


industries in 
production in 

Around 
grown by 
shipped to W: 


districts Castella 


asta. 
vines are 


ifson 


they do out 


favorable climati 


and soil conditions. The shipping season ends in 
early March, Last season one grower shipped 203,006 
vines. His price was $8 a thousand, 


Strawberries are 
“runners,” which the 
themselves take root. 
preserved, as plants 
apples and other tree 
fully the prized variety 


from called 


sends out 


propagated 
parent >lant 

It is only 
grown 


shoots, 
and which 
thus that a variety is 


from just as with 


fruits, do not 


seeds, 
reproduce faith 


type. 


One of the early settlers in the Mt. Shasta distri 
observed that the native strawberry was remarkable 
for size and flavor, outranking anything he had ever 


seen before. 
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The object of this journal is to record accurately and 
iucidly the latest scientific, mechanical and industrial 
news of the aay. As a weekly journal, i is in a post- 
tion to announce interesting developments before they 

hed ela where 
SS heme rs glad to have submitted to him timely 
articles guitable for these columns, especially when such 
articles are accompanied by photographs 
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inefficiency when employed in legitimate operations 
against enemy warships. ' 
Our suggestion that, because of the German misuse 
of it, the submarine should be outlawed has brought 
forth so many protests from naval officers, and, strange 
to say, particularly from those of the British service, 
that we have made a fresh study of the subject, based 
upon hitherto unrevealed facts of the war, and as a 
result we confess to a considerable modification of our 
attitude, particularly as to the military efficiency of 
the submarine. 
Thus, an officer of our own service who has special- 
ized in submarine work writes us: “I think you do a 
great injustice to the British submarine service, for 
they have done truly remarkable work. It may inter- 
est you to know that the losses in the British subina- 
rine service were relatively greater than the lognes - 
any other branch of any service engaged in the World 
War. Some day the truth will be told and the Bettie 
submarine will gain the crown it so justly deserves. 
The efficiency (legitimate military efficiency) of the 
Geruian submarines during the four years of war bas 
been revealed by one of the Allied Service magazines, 
which states that they accounted for more warships 
than any other agency. Omitting the warships lost by 
being wrecked, by collisions and by accidental explo- 
slows, submarines accounted for nearly one-third of 
the mine coming nhext with one-fifth to 


the total lessmes, 
, — os its credit Since the mines, after the first few nienths 
; . ern if the war, must have been latd by mine laying sub 
; am marines. the Allies having command of the surface of 
the een it is rensenable to credit the submarine with 
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can cut loose from its base and cruise for months upon 
the high seas in absolute independence. Hence it is 
the ideal vessel for observation and blockade. In speed 
it has gone up tv 24 knots (as in the case of the British 
K boats) and in size to 2,500 tons. In the present state 
of the art it is possible, on a displacement of 1,800 
tons, to build a submarine of 18 to 20 knots maximum 
surface speed, that can stay at sea continuously for 
three months and cover 10,000 miles at cruising speed. 
The maximum speed submerged would be 12 to 13 knots 
for 1 to 1% hours, and at 5 knots submerged the radius 
would be about 220 miles. 

These then are the proved military capabilities of 
the submarine, as determined or suggested by as 
experiences of the late war, and in all fairness it must 
be admitted that as a military unit, it has come into 
its own. Had it not been for the German abuse of the 
weapon, its abolition would never have been suggested ; 
but, as one party to the present controversy remarked : 
“What legitimate weapon of war did they not abuse? 

That the cause for abolishing the submarine on hu- 
manitarian grounds is strong cannot be gainsaid; but 
that the interdict could be carried ou» is doubtful, be- 
cause of the vast system of oversight that would be 
required—to say nothing of the irritation peeing 
from the wholesale espionage that would be necessary, 


Motion and the Graphic Arts 
"‘DITORIALS are not always bern within the 
sanctum, for on this particular occasion the 
Editor was sitting at the water's edge beneath 

a tree on a fine summer morning The sunlight re 
flected from the ripples on the lae threw a tremulous 


un the under surface of the leaves of the 


pattern 
overhanging tree, making them alive with a perpetua 
repent beets 
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tue character of the marking which 
constitutes the present invention may be 
described in general terms as an inverted 
bramble pattern, and consists of isolated 
cavities the essential features of which are 
that they must be substantially circular 
in plan and substantially evenly distributed 


of green 
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To Have Friends Be One. 


with flowers. Your local florist within 


flowers in any city or town in the United States or Canada through the 
Florists’ Telegraph Deiivery Service. They will serve you. 





Remember the birthdays and 
anniversaries of your friends 


a few hours can deliver fresh 


growth to 
sustaing feed for the perishing cattle. 
From the ranchmen who were interviewed 
it has been estimated that more than 16,000 
head of cattle were fed on these shrubs, 
and that probably 90 per cent of this 
number would have died had not the in- 
ventive genius of man come to the rescue 
and converted this otherwise 
material into an emergency feed 


Electric Properties of Silicon and 

| Germanium 

SILICON exhibits the highest known 
|“ thermo-electric power 
fact that silicon is either strongly electro- 
positive with respect to copper or electro- 
negative, according to the method of 
preparation, and by combining the positive 
and negative varieties thus obtained, « 
can construct a thermo-electric couple 
displaying the enormous differences of po- 
tential of 1,000 microvolts per degree 
centigrade. 
purities, such as iron, which are always 
found in silicon, diminish the thermo- 











| cleetrie power without, however, changing 


its sign. By crystallizing the silicon in 
aluminum to purify it, we obtain a strongly | 
positive product; by erystallizing it in 
silver or in tin, in each of which it is less 
soluble, we arrive eventually at an electro- 
negative product. 

Experiments with Germanium demon- 
strate that this body presents the highest 
thermo-electric power next to silicon. 
These two substances also resemble each 
other in other respects, in particular, in 
their remarkable power of rectification 
with respect to the Hertzian oscillations, 





useless 


It is a curious | 


The small quantities of im-| 


They must be shallow, and their sides, 
particularly at the lip of the cavity, must 
be steep. Steepness of the cavity walls 
) SboGuiim bo Lae hanging flight, but ex- 
cessive depth besides promoting the col- 
lection of dirt, is detrimental to length of 
flight by offering great resistance to the 
passage of the air. Consequently the 
| cavity must be shallow and the steepness 
of its walls confined to the immediate 
neighborhood of the lip.” 

The defendants made balls pitted with 
spherical cavities similar in proportion 
and size to the plaintiff's. The issue in 
the case was whether these conformed to 
the words “with steep sides at the peri- 
pheries only of said cavities,”’ which are 
contained in all the claims in suit. The 
| section of the defendant's pits was the arc 
of a circle, and the angle subtended varied 
| between 28 degrees for the defendant 
Wanamaker’s ball, and 35 degrees for the 
| defendant Buckley's. The tangents to 
_the curve of the pit at the lip were there- 
fore, in the first case, of 152 degrees, and, 
in the second, 145 degrees. The District 
Court found that pits of this character 
did not answer the element of the claims 
above mentioned and dismissed the bills 
for non-infringement. 

Held, that where a claim broad enough 
to include defendant's article was several 
times rejected by the Patent Office, the 
patentee is thereby precluded from as- 
serting that the claims allowed should be 
given the same meaning as the rejected 
claim. The court examines the file wrapper 
of a patent only to determine the question 
of estoppel through rejected claims, and 
cannot consider the arguments of the ap- 
plicant and the examiner.—A. G. Spalding 
& Bros. v. John Wanamaker, N. Y. Cire 
cuit Court of Appeals, N. Y, 
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Automobile 

Oil Shale Deposits.—The possibility of using the oil 
shale deposits of the United States as a source of liquid 
fuels is under consideration. These are found in several 
portions of the country but those in Utah and Colorado 
are the most extensive. At first glance this material 
shows no signs of oil but when it is heated, the organic 
materials ia its composition are broken up and among 
other things, oil and gas are obtained. The yield varies 
from 6 to 90 gallons of crude oil per ton of shale, which 
will yield 7 to 12 per cent gasoline, 28 to 44 per cent 
kerosene and other valuable products. Considerable use 
is made of shale oil in England and Scotland. 

Recording Instrument for Cars.—A Detroit in- 
ventor has patented an instrument to be installed in a 
motor vehicle that provides a continuous record of every 
period of use of a car. In brief, it consists of a strip of 
ruled record paper moved by clockwork. A suitable 
marking device is attached to the speedometer of the 
combination. The mark left on the record sheet shows 
the speed at which the car was traveling at any indicated 
time, as the paper strip is divided into days, hours, 
and minutes. This device is believed to be of value to 
operators of taxicabs where meters are not required by 
local ordinances and also to owners of expensive auto- 
mobiles driven by chauffeurs, not to mention its possi- 
bilities in the motor truck field. 

Steel Disk Wheels Popular.—There is a growing 
tendency on the part of motorists to favor the pressed 
steel disk wheel and increasing numbers of fine cars are 
being equipped with traction and support members of 


this type The wheel used for passenger cars is a single 
disk type, being dished for strength. In most designs 
the thickness of| the metal is greater at the center than 
at the rim, thus proportioning the section to the strain 
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Science 

Ground Ice in Alaska.—A professional paper of 
the U. S. Geological Survey on the Canning River 
region, in northern Alaska, by E. de K. Leffingwell, 
describes the occurrence of ground ice in that region 
and reviews the literature of ground ice in considerable 
detail. The author concludes that the two varieties 
of ground ice most common in northern Alaska are 
formed by the burial of river ice by sediments and by 
the growth in place of vertical ice wedges. 

Reopening of Ben Nevis Observatory. —Meteo- 
rologists throughout the world will learn with much 
satisfaction that the famous observatory on Ben Nevis, 
Scotland, which was closed in 1904, is to be taken over 
by the British Air Ministry and operated in connec- 
tion with the system of weather forecasting for aeron- 
auts. Its altitude, 4,405 feet, greatly exceeds that of any 
other observatory in the British Isles. The Ben Nevis 
Observatory was maintained for twenty years by the 
Scottish Metorological Society, with the aid of a small 
government grant, and was closed when the grant was 
withdrawn. 

Alcoholizing Injured Nerves.—An article in the 
New York Medical Journal discusses the numerous 
cases recorded during the war of intense and persistent 
pain arising from injured nerves and the wide range of 
remedies tried in such cases, generally with little sue- 
cess. Certain nerve trunks are found to react more 
readily to painful sensations than others; among these 
are the median and sciatic, and more rarely the ulnar 
and crural. Major Sicard, of the Freach Army, after 
trying all the ordinary methods of treatment, obtained 
remarkable results from intraneural injections of alcoho! 
the 
nerve is freed from adjacent tise and from one to two 
(Mf forty-three 
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Electricity 

A Real Electric Brush.—-Among the recent electro- 
therapeutical devices introduced to the public is an 
electric brush which, instead of being supplied current 
from a battery in the usual fashion, contains its own 
source of power. Leaving the therapeutical 
qualities of the electric brush, the present 
of immediate interest because of its electricnl:- features 


aside 


device is 


It contains a small generator which is capable of de- 
livering currents of infinitesimal umperage but at poten- 


tials of from 50 to 200 volts. The generater is driven 


by pressing a lever beside the handle, which lever 
operates through a chain of gears. ee 
Eddy Current Braking Devices.—Some exprri- 


ments were recently conducted at 
Breslau by G. Hilpert and M. Schliecher on eddy-cur- 
rent brakes, consisting of iron rings 
extremity of a pair of magnetic 
Such brakes were tested up to 30 horse-power with ua 
The 
effect of various excitations of the magnets and speeds 
on braking 


the University of 
facing, at each 


diameter, a poles, 


circumferential velocity of 17 meters per second 


peewer 
with 


were diagrams, and 


results It 


illustrated by 


compared theoretically determined 


appears that such brakes can dissipate about the same 


power within a given mass of material as friction 
brakes, The cost is somewhat higher, continues The 
Klectrician, but there are advantages, such as smooth 
ness of running and convenience of control 
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Details of the trans-Atlantic British dirigible R-34 as sketched by an Engtich artiet 


Envelope Problems of the Dirigible Constructor 

FTER all, the envelope is perhaps the main mem 
4A ber of a rigid airship, It is the one member that 
culls for the greatest skill and experience, and upon 
which the success of the airship depends in very large 
measure, In turn, the efficlency of the envelope hinges 
largely on the merits of the doping to which the en 
velope is treated. 

Few persons realize the important rdéle played by 
the doping of the envelope of a dirigible, except those 
who have to do with the construction and maintenance 
of huge airships such as the R-34. To the layman it 
seems almost unbelievable that years should be spent 
in developing suitable dopes for airplanes and dirigi- 
bles, yet such is the fact. Great Britain, in the course 
of the war, called upon some of her leading chemists 
to work on the dope problem. This had the effect of 
materially assisting the technical control of all doping 
operations carried out at the aircraft factories, and 
the inspection of same as well. 

In order to give some idea of the complex nature 
of the dope for dirigible envelopes, it may be mentioned 
that the total proofing weight is limited to two grams 
per square meter, and that this protective covering 
must withstand long exposure to the weather on the 
entire surface of the outer cover of vessels of such 
large superficial areas as the R-33 and R-34. It is 
necessary to bear in mind, too, that the. properties 


required for a deplng combination for use on a rigid 
airship are utterly different from those generally un 
derstood in relation to the dope and dope coverings 
for the fabric surfaces of airplanes, Also the outer 
“over surfaces, while In position on the airship, are re 
quired to remain in as uniform a tension as possible, 
yet the proofing has to be extremely pliable in order 
to Withstand the handling which the outer cover has 
to suffer in its preparation and fixing in position. 

Nevertheless, this pliable proofing must be weather- 
proof and particularly non-moisture absorbent. The 
tremendous surface exposed to the saturated atmos- 
phere while in flight would, with an unsatisfactory 
proofing, entail the absorption of a great deal of mois- 
ture which by virtue of its weight would materially in- 
terfere with the speed of flying and lift of the ship. 

The first improved airship doping scheme was 
adopted by the British Admiralty in November, 1916, 
but since then the subject has continued to receive ex- 
tensive study, with the result that from time to time 
material improvements have been effected. 

The scheme used on the huge R-33 and R-34 dirigi- 
bles is known as Airship Doping Scheme P, which is 
said to be greatly superior to the best of the proofings 
employed on German airships, in its general proper- 
ties. The fact that the R-34 was able to cross the 
Atlantic successfully in both directions under adverse 
atmospheric conditions very expressively indicates the 
extent to which the doping combination carried under 
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the result that the new Diritieh dirt, will b jit 
better protected from the elements 
Shasta Strawberry Vines 
NE of the most unusual agricultural Industries in 
the United States is strawberry vine production in 
the California mountain district of Shaste Around 
Castella, a production center, the vines are grown by 
the hundreds of thousands, and shipped to Watson 


ville and other strawberry market Castetla 
growers make much more out of vines than they do out 
of berries, owing to the peculiarly faverable ‘climatic 
and soil conditions. The 


districts, 


shipping season ends in 
early March, Last season one grower shipped 203,000 
vines. His price was $8 a thousand. 


Strawberries are propagated from shoots, called 
“runners,” which the parent >lant sends out and which 
themselves take root. It is only thus that a variety is 
preserved, as plants grown from seeds, just as. with 
apples and other tree fruits, do not reproduce faith- 
fully the prized variety type. 

One of the early settlers in the Mt, Shasta district 
observed that the native strawherry was remarkable 
for size and flavor, outranking anything he had ever 
seen before. 
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The object of this journal is to record accurately and 
lucidly the latest and industrial 
As a weekly journal, it is in a posi- 
developments before they 


scientific, mechanical 
news of the day 
fion io announce tnieresting 
are published els: where 

The Editor have submitted to him timely 
articles suitable for these columns, especially when such 


articles are accompanied by photographs. 


is glad to 


A Nine Days’ Wonder? 


—qor many decades the great white plague that 
has passed under so many names before acquir- 





ing its present title of tuberculosis was consid- 


ered to be absolutely beyond cure. 


People who were 
known to 


living death, 
than if 


have it were condemned to a 


ad by their fellows only in less degree 


suffering from smallpox or leprosy. 


People who thought they had it postponed to the utter- 
the nust go to the physician for 
they 
family when and while 


lict; and the verdict 


rendered, 
’ 


| ed from friends and 
medical men got to- 
that 


‘ : 
bu time, 


ifteen years ago yroup of 
spreading the message 
n ise e was, atte , curable when taken 
overthrew accepted be- 


was stated to lie in the 
wrdinary reversal of the long-established 
the slightest ailment 
that 


with 


which a person with 
ermeticall senled in a hot room 
from all contact 
utterly sensational charac 
world to sit up and take 
remarked the other day 


reed his first cured tuberculosis 
‘ ind the man went home to build him 
for all the 


State for the 


a sleep 


h on his muse, he furnished 


copy 


plements in the next six 


* launching, of the anti-tuberculosis work, 


hoth in its aims and in its methods, revolu- 


was so 


tionary that publicity was not one of the problems 


1 to be met 


Today the case ferent. We have accepted the 


is «if 
consumption We have accepted its pre- 
of our daily 


But just as 


urability of 
ventability We 


lives the 


have accepted as part 


methods of cure and prevention. 


prophet is without honor in his own country, so 


persistently disregard as 


The cure and prevention of 


here are no things we so 


those which we know best 


tuberculosis have thus become commonplaces, about 


which we can only with the greatest difficulty be in- 
duced to think, and then only casually. 
behind the 


tuberculosis in 


The consequence is that the men work 


of curing, preventing and eliminating 


this country find increasing trouble in securing funds 
wi in enlisting the coéperation of officials and citi- 
gens Which is so necessary for the adequate prosecu- 
m of their work It is hardly an exaggeration to 


say that the American reluctance to respond to any- 


the most violent novelties is putting in 


thing except 
grave peril the whole work of tuberculosis control. 


Must the 


rading 


ineer win public support by pa- 


sanitary eng 


new new slogan every week? 


sensation or a 


The Argument for the Submarine 


issue we presented the argument 


N our previous 


s onstruction of submarines, 


the future 


upon its frightful potential- 


ich is based mainly 


2a means of piracy against merchant shipping, 


:. less extent upon its hitherto supposed tactical 
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inefficiency when employed in 
against enemy warships. 

Our suggestion that, because of the German misuse 
of it, the submarine should be outlawed has brought 
forth so many protests from naval officers, and, strange 
to say, particularly from those of the British service, 
that we have made a fresh study of the subject, based 
upon hitherto unrevealed facts of the war, and as a 
result we confess to a considerable modification of our 
attitude, particularly as to the military efficiency of 
the submarine. 

Thus, an officer of our own service who has special- 
ized in submarine work writes us: “I think you doa 
great injustice to the British submarine service, for 
they have done truly remarkable work. It may inter- 
est you to know that the losses in the British subma- 
riné service were relatively greater than the losses in 
any other branch of any service engaged in the World 
War. Some day the truth will be told and the British 
submarine will gain the crown it so justly deserves.” 

The efficiency (legitimate military efficiency) of the 
German submarines during the four years of war kas 
been revealed by one of the Allied Service magazines, 
which states that they accounted for more warships 
than any other agency. Omitting the warships lost by 
being wrecked, by collisions and by accidental explo- 
submarines accounted for nearly one-third of 
the total losses, the mine coming next with one-fifth to 
its credit. Since the mines, after the first few months 
of the war, must have been laid by mine-laying sub- 
marines, the Allies having command of the surface of 
the sea, it is reasonable to credit the submarine with 
one-half of the Allied loss in warships. 

So much for its tactical success. As to its strategical 
effects, they are so well known as to require no elab- 
One does not read very far in Jellicoe’s book 


legitimate operations 


sions, 


oration. 
without realizing how greatly the submarine influenced, 
if indeed it did not dominate, the strategy of the North 
Sea and the great blockade. In the early days of the 
war the British seem to have attempted a close block- 
sinking of the 
“Aboukir” and “Hogue” by a single submarine 


ade of the enemy coasts; but the 
“Cressy,” 
in a single attack changed the strategy overnight, and 
thenceforth the close blockade was abandoned. Later, 
it is true, the British submarine took over the work 
in a modified degree; but the attempt to shut the Ger- 
man fleets in their harbors by maintaining a superior 
force of surface ships off the German coasts was aban- 
doned. Thereafter the lines of the British blockade 
were removed to the northern and southern exits from 
the North Sea, and the blockade lines were drawn from 
the Orkney and from Dover to 
Calais. It the work of the sub- 
marine service as now being revealed, has raised this 
type of fighting ship until it takes rank as one of the 
main elements in the make-up of a well-found fleet. 
Naturally the abolition of the submarine would be 
to the great advantage of the power or powers which 


Islands to 
is evident, then, that 


Norway 


control the surface of the sea, or possess the largest 
merchant marine. Great Britain and the United States 
are the leading powers, both in the strength of their 
navies and size of their merchant fleets; so that it is 
very significant that the strongest arguments for re- 
taining the submarine have come from these sources. 
These arguments are based, of course, upon its military 
value. 

An admiral of our navy who spent the period of the 
war in Europe and was intimately associated with the 
naval operations, draws our attention to the demon- 
strated efficiency of the submarine as a scout, partic- 
ularly as developed during the operations of the war. 
This type of vessel, he affirms, is the only one with 
which it is possible to establish a scouting line which 
cannot be chased away by more powerful vessels. “You 
hardly realize how much this means until you have 
engaged in a good many chart maneuvers, or 
aerial maneuvers on the sea, and seen your scouting 
line of relatively light cruisers ripped up and rendered 
ineffective by the battle-cruisers of the enemy.” But 
no line of battle-cruisers, however strong, would serve 
to scatter or break through a screen of submarines; and 
if they should attempt to drive through, seeking infor- 
mation of the enemy forces, they would do so at the 
greatest peril of loss or serious disablement. 

Talk to any offcer of this special service and he 
will tell you that the submarime is the one vessel that 


been 
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can cut loose from its base and cruise for months upon 
the high seas in absolute independence. Hence it is 
the ideal vessel for observation and blockade. In speed 
it has gone up to 24 knots (as in the case of the British 
K boats) and in size to 2,500 tons. In the present state 
of the art it is possible, on a displacement of 1,800 
tons, to build a submarine of 18 to 20 knots maximum 
surface speed, that can stay at sea continuously for 
three months and cover 10,000 miles at cruising speed. 
The maximum speed submerged would be 12 to 13 knots 
for 1 to 1% hours, and at 5 knots submerged the radius 
would be about 220 miles. 

These then are the proved military capabilities of 
the submarine, as determined or suggested by the 
experiences of the late war, and in all fairness it must 
be admitted that as a military unit, it has come into 
its own. Had it not been for the German abuse of the 
weapon, its abolition would never have been suggested ; 
but, as one party to the present controversy remarked : 
“What legitimate weapon of war did they not abuse?” 

That the cause for abolishing the submarine on hu- 
manitarian grounds is strong cannot be gainsaid; but 
that the interdict could be carried out is doubtful, be- 
eause of the vast system of oversight that would be 
required—to say nothing of the irritation resulting 
from the wholesale espionage that would be necessary. 


Motion and the Graphic Arts 
“‘DITORIALS are not always born within the 
sanctum, for on this particular occasion the 
Editor was sitting at the water’s edge beneath 

a tree on a fine summer morning. The sunlight re- 
flected from the ripples on the lake threw a tremulous 
pattern upon the under surface of the leaves of the 
overhanging tree, making them alive with a perpetual 
motion. 

The effect is difficult enough to describe in words; to 
render it with canvas and brush would be utterly im- 
And that started the Editor thinking. 

Every art has its special field, and also its peculiar 
limitations. The art of painting is not exempt. Music, 
poetry and literature unfold their theme as a progres- 
sion in time. Painting must be content to fix selected 
It may indicate motion, but it cannot actually 
show it in progress. Then again, the painter's brush 
can picture an episode in the drama of life, but its 
power of rendering the mental state, the living ex»eri- 
ence of the dramatis persona, is limited far below the 
possibilities of the literateur or the playwright. Of 
the power to draw tears but a small share belongs 
to the painter’s art. Where, in painting, is there an 
equal of the intense tragedy, the irresistible sway of 
Ibsen's plays, for example? 

Modern science has given into our hands the means 
to project upon the screen actual motion, actual de- 
velopment of theme. Technically, at least, the old lim- 
itations of the graphic arts seem to be lifted. But, 
of course, the process employed is at present largely 
mechanical—though it gives the artist at least as 
much scope of scenic effect as does the legitimate stage, 
and rater greater scope of development of theme. 

Surely, there is opportunity here for the true artist. 
Let not conservative prejudice bar the way to new de- 
partures. It is not the means employed to produce 
effect that make art, but the substance presented and 
the moce of presentation. 

The moving picture drama of today, even in its better 
forms, is no doubt rather crude. But reflect how many 
thousands of years separate the paintings of the cave 
dwellers of Altamira from the works of the great mas- 
ters of today and yesterday. Judged on this scale of 
comparison, the progress of the moving picture art, and 
we may dignify it with that name, is not without 
promise. 

It is, therefore, not without interest that we note 
the endowment, by Mr. George Eastman, of a school 
of music in connection with Rochester University, the 
plan being that this school should aid in the develop- 
ment of the highest type of motion pictures as an ally 
of the highest type of music. 
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Automobile 


Oil Shale Deposits.—The possibility of using the oil 
shale deposits of the United States as a source of liquid 
fuels is under consideration. These are found in several 
portions of the country but those in Utah and Colorado 
are the most extensive. At first glance this material 
shows no signs of oil but when it is heated, the organic 
materials in its composition are broken up and among 
other things, oil and gas are obtained. The yield varies 
from 6 to 90 gallons of crude oil per ton of shale, which 
will yield 7 to 12 per cent gasoline, 28 to 44 per cent 
kerosene and other valuable products. Considerable use 
is made of shale oil in England and Scotland. 


Recording Instrument for Cars.—A Detroit in- 
ventor has patented an instrument to be installed in a 
motor vehicle that provides a continuous record of every 
period of use of a car. In brief, it consists of a strip of 
ruled yecord paper moved by clockwork. A suitable 
marking device is attached to the speedometer of the 
combination. The mark left on the record sheet shows 
the speed at which the car was traveling at any indicated 
time, as the paper strip is divided into days, hours, 
and minutes. This device is believed to be of value to 
operators of taxicabs where meters are not required by 
local ordinances and also to owners of expensive auto- 
mobiles driven by chauffeurs, not to mention its possi- 
bilities in the raotor truck field. 


Steel Disk Wheels Popular.—There is a growing 
tendency on the part of motorists to favor the pressed 
steel disk wheel and increasing numbers of fine cars are 
being equipped with traction and support members of 
this type. The wheel used for passenger cars is a single 
disk type, being dished for strength. In most designs 
the thickness of the metal is greater at the center than 
at the rim, thus proportioning the section to the strain 
coming upon it. A cast-steel master hub is fastened to 
the axle, and the steel disk is attached to this by four 
easily removable nuts which screw on studs in the per- 
manent hub flange. The disk wheel is as easily re- 
moved as any other type and is stronger and more easily 
washed than the conventional wood or wire spoked 
forms. 

Farmers Will Purchase Many Cars.—It is estimated 
that the farmers of America will absorb 2,000,000 motor 
trucks in the next 10 years, not to mention the large 
number of passenger cars they will purchase. And 
there is every reason to believe this statement is correct, 
for the next few years will see a big development in the 
highways of the country. The truck will be more 
responsible for good highways than even the passenger 
car has been. The farmer has now been fully educated 
to the value of the passenger car. Statistics show that 
733 per cent of the passenger cars on the farm were 
bought as a necessary part of the farm equipment; 24 
per cent bought their cars for both business and pleasure, 
while the ratio for pleasure only ameng the farmers is 
22 per cent. the 
farm than ever before. It is claimed that there has been 
an increase of only 30 per cent in the prices paid by 
farmers for articles in common use on the farm, while 
the farmer has received 6016 per cent increase in prices for 
farm products. 

Automatic Oil Control System.—A difficult prob- 
lem has been that of controlling the oil supply in an auto- 
mobile motor in order to have sufficient oil under the 
worst or most severe conditions, and still not too much 
oil when using but little power, or that which would 
be needed under average running conditions of a car on 
good roads and with a light load. Continual study has 
enabled the engineers of a prominent motor car maker 
to perfect a new automatic oil control on which they have 
applied for patents and which is said to accomplish the 
following results: A—When the motor is pulling its 
maximum load, or using its full horse-power, with the 
throttle wide open, the automatic oil control provides 
the maximum oil pressure needed, as well as the neces- 
sary oil supply to maintain the proper oil film under 
this full load condition. B—When the motor load is 
reduced and the throttle closed the control automatically 
reduces the oil pressure as well as the oil supply. C—It 
prevents the piling up of oil at either end of the oil 
basin, 7. e., when going up a grade or when going down 
a grade. D—It distributes the correct amount of oil 
in the oil pockets for each cylinder, regardless of the 
grade, load condition or speed. It is said no cylinder is 
ever starved of oil or gets too much. 


There is probably more wealth on 
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Science 


Ground Ice in Alaska.—QA professional paper of 
the U. S. Geological Survey on the Canning River 
region, in northern Alaska, by E. de K. Leffingwell, 
describes the occurrence of ground ice in that region 
and reviews the literature of ground ice in considerable 
detail. The author concludes that the varieties 
of ground ice most common in northern Alaska are 
formed by the burial of river ice by sediments and by 
the growth in place of vertical ice wedges. 


two 


Reopening of Ben Nevis Observatory. —Meteo- 
rologists throughout the world will learn with much 
satisfaction that the famous observatory on Ben Nevis, 
Seotland, which was closed in 1904, is to be taken over 
by the British Air Ministry and operated in connec- 
tion with the system of weather forecasting for aeron- 
auts. Its altitude, 4,405 feet, greatly exceeds that of any 
other observatory in the British Isles. The Ben Nevis 
Observatory was maintained for twenty years by the 
Scottish Metorological Society, with the aid of a small 
government grant, and was closed when the grant was 
withdrawn. 

Alcoholizing Injured Nerves.—An article in the 
New York Medical Journal discusses the numerous 
cases recorded during the war of intense and persistent 
pain arising from injured nerves and the wide range of 
remedies tried in such cases, generally with little suc- 
cess. Certain nerve trunks are found to react more 
readily to painful sensations than others; among these 
are the median and sciatic, and more rarely the ulnar 
and crural. Major Sicard, of the French Army, after 
trying all the ordinary methods of treatment, obtained 
remarkable results from intraneural injections of alcohol. 
Under a general or sometimes a local anesthetic, the 
nerve is freed from adjacent tissue and from one to two 
cubic centimeters of alcohol is injected. Of forty-three 
cases treated, only one was unsuccessful. 

Proposed U. S. Department of Health.—Follow- 
ing the example of Great Britain, which has recently 
established a Ministry of Health, a bill creating a Depart- 
ment of Public Health was introduced in the U. 8S. 
Senate July 17. The secretary at the of the 
department is to be a cabinet officer, while of the three 
assistant secretaries the first is to be a man trained in 
medical science, the second an expert in vital statistics, 
and the third a woman trained in medicine or nursing 
and public health. It is proposed to transfer to the 
new department the U.S. Public Health Service and the 
Bureau of Chemistry, and there would also be bureaus 
on vital statistics, sanitation, hospitals, child and school 
hygiene, quarantine, food and drugs, nursing, tuber- 
culosis and personnel. 
a far-reaching scheme of codperation in public health 
work and the gathering of vital statistics between the 
federal and state governments, with grants of money 
from Congress on the half-and-half-plan which 
recently been adopted in so many other codperative 
official undertakings. 


head 
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Temperature Measurements in Deep Wells.— 
Mr. C. E. Van Orstrand, in a paper presented before the 
Geological Society of Washington, has given an interest- 
ing summary of the results of temperature measure- 
ments in a number of deep wells located in Texas, 
Oklahoma, Pennsylvania and West Virginia. The 
apparatus which he devised for making these measure- 
ments is accurate within 0.2 or 0.3 deg. Fahr. for depths 
of about 4,000 feet, while for greater depths the error 
may rise to 0.5 deg. in some cases. The depth temper- 
ature curves are not straight lines, but curves with a 
marked convexity towards the axis of depth. Thus in 
the case of the reimarkably deep Goff well, in West 
Virginia, which was drilled to 7,386 feet, the rate of 
temperature increase varies continuously from 1 deg. 
Fahr. in 97.5 feet at the surface to 1 deg. Fahr. in 46.5 
feet over the interval 6,000 to 7,000 feet. In the Texas 
and Oklahoma oil fields temperatures at a given depth 
differ widely from those found in Pennsylvania and West 
Virginia. The temperature of the oil in two wells near 
Mannington, W. Va., is 83.2 deg. Fahr. at a depth of 
about 2,900 feet. In the Ranger field, Texas, the tem- 
perature of the oil at 3,400 feet is estimated, from 
measurements at higher levels, to be about 135 deg. 
The average rate of temperature increase at the surface 
for thirteen wells in Texas and Oklahoma is about 1 deg. 
Fahr. in 51.5 feet, as compared with 1 deg. in 91.5 feet 
for twelve wells in Pennsylvania and West Virginia. 


Electricity 

A Real Electric Brush. 
therapeutical devices introduced to the public is an 
electric brush which, instead of being supplied current 


Among the recent electro- 


from a battery in the usual fashion, contains its ow! 


source of power. Leaving aside the therapeutical 


brush, the 
of immediate interest because of 


qualities of the electric present device 
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It contains a small generator which is capable of de 


livering currents of infinitesimal amperage but at 
tials of from 50 to 200 volts. 
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Animal Electrocution.—Kecently, at a Los An- 


geles motion-picture colony, there took place an inter 
esting electrocution, the victim in this cause being 
big leopard which had been employed filming so-called 
“animal stuff.” Because of the treacherous attitude of” 
this leopard, it was decided to execute him before in 
jury befell any of the players. At first shooting was 
decided upon, but in view of the extreme beauty of the 
animal's pelt, electrocution was finally adopted \ 
large steel plate was placed on the floor of the cage 
and a wire fastened to the anima! legs Whi thi 
leopard was finally coaxed over to the steel plate. the 
6,000-volt current was switched on fer an instant, 3 
sulting in the immediate death of the erstwhile motio 


picture performer, 


Amateurs and Vacuum 
the raising of the ban on 


Tubes, —lor a 
uinateur rade reception, 
appeared as though it would be impossible for ama 
teurs at large to secure vacuum tubes 


thing 





that is characteristic of the ra 


his insistence on all that is new and 


Thus most amateurs refused point Dlank to petur ’ 


tne simple receiving sets and crystal detectors of 4 


war days, and began a nation-wide 


wp pel 
search Tol 


tubes. These vacuum tubes, however, were the 

of extensive patent litigation, and could uot be ob- 
tained by the amateur. But because of th isisient! 
demand, the owners of the patents fin: un 
gether and decided on the release of a w Kino wh type 
of vacuum tube, which is now avaiial » all am 
teurs, and at a price which is not though to be 
excessive, 

Electric Furnace Regulator.—In La Natur 
account is given of an automatic regulator for low 
temperature electric furnaces, the invention of which 
is ascribed to M. Lequeux, whereby the temperature is 
accurately controlled. The device consists of glass 
tube inclined at 30 deg., and connected at its upper 
end with a vessel containing a fluid which undergoes 
considerable dilation under the aciion of heut The 
lower end of the tube connects with a vertical cylinder 
containing mercury in which is an adjustable piston. 
In the sloping tube, where the mercury enters up to a 
certain height, are spaced platinum contacts connected 
with points on the coil of a rheostat. The device 
placed in the furnace, and when the latter is cold the 
platinum points are short-circuited by the mercury 
The furnace, therefore, receives the full current, With 
a rise in temperature the liquid in the upper vessel 


expands and forces down the mercury, thus putting inte 
circuit a succession of the various sections of the rheo 
stat connected to the platinum points and diminishing 
the current. The device is intended primarily for labora 
tory furnaces heated by electricity, but the same prin 
ciple may be applied to other forms of 
heated. 


apparatus so 
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Handling Grain by the Boat-Load 


Machinery Installed at New Orleans for Keeping Down the Shipping Costs 


By Rozel Gotthold 
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bility, making it possible to spout from two to 
five streams of grain simultaneously into any of 
the annex bins. One-third o fthe original annex 
is reached directly from the receiving scales 
by gravity through fixed and = adjustable 
spouts effecting quite a saving in power and 
time.” 

The accompanying photograph of the distrib 





uting floor of the annex shows the equipment 
of three elevated belts (which has since been 











increased to five}. Each of these belts is 

At the left, a general view of the New Orleans public elevator, marine = furnished with a tripper, making it possible 
tower and galleries; at the right, a ship that has just been loaded, to trip grain to the different spouts. 

showing spouts, etc.; in center, the elevator building Underneath this floor is the bin floor, having 

with the circular bins ; ' é ge? A 

the equipment of movable spouts. rhe pic- 


of grain throughout the elevator offers interesting mat- ture shows the round trolleys overhead, upon which 

ribut ter for observation in its extreme simplicity and re the spouts swing. The nozzles of the spouts are 

port markable flexibility. It is also one of the great points seen inserted in the openings in the floor, underneath 

Board of difference between the New Orleans Publie Grain which are the bins. A workman sounds the grain in 

has Elevator and other elevators, a difference based pri the bin, and if it is full, he lifts the spout by means 

loading iInarily upon the fact, that, as Mr. Charles F. Sanford, of the handle near its bottom, rolls it around very 

your the Superintendent, says, “It is an elevatorman’s ele easily by means of the pair of iron rollers seen in 

f 60.000 vator and not an engineer's elevator.” The plans for the picture, and inserts its nozzle in any convenient 

Is of handling were jointly the work of a committee of three bin entrance. There are over 300 bins in the entire 

practical men from the New Orleans Board of Trade, plant, some having a capacity of 12,500 bushels. 

gs and and the engineers. The plan for distribution was the smaller ones holding 2,900 bushels of grain. The bin 

25 OM) work of the Board of Trade Committee: it calls for a floor is 85 feet in height. 

10,000 simple system of elevated belts with spouts over the The third picture shows the grain elevator, the 

on storage. “It has.” says Mr. Sanford, “wonderful flexi- (Continued on page 239) 





























Belts on the distributing floor of the annex, showing trippers at the ends 
for moving grain to different spouts 





The movable spouts with round trolleys, and the bin openings in which they are 
inserted for action 
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orgs ice fields and the waters 
of the Arctic are thickly 
populated with herds of walrus, 
somewhat similar in shape and 
general appearance to the seal, 
but much larger. While the 
animal in question is suffi- 
ciently familiar, at least in 
pictures, to lead to the desig- 
nation ‘walrus whiskers’’ for 
strikingly long and drooping 
hirsute adornments, neverthe- 
less, there are a good many 
things about him which are not generally known. 

The walrus runs from 12 to 15 feet in length and weighs 
between 1,500 pounds and a ton. His tusks measure 
10 or 20 inches long, and in early years afforded the prin- 
cipal reason for hunting him. His skin at that time had 
no commercial value that amounted to anything, being 
used only locally, by the Eskimos for tents and other 
coverings and by whalers to protect parts of their ships 
from injury on contact with ice. But today, in addition 
to certain other uses, it is found that walrus leather, when 
properly tanned, on account of its tough fiber and extra 
thickness is superior to any other medium for polishing 
metals of every kind. 

Closely and firmly grained, the tough flexible fiber of 
this leather will hold in its meshes such materials as 
pumice, emery, crocus and other abrasive or polishing 
substances. When to this its own inherent and peculiar 
abrasive qualities are added, there is a medium which will 
produce on any metal a cleaner and smoother surface, a 
more durable and brilliant mirror polish, than can be 
obtained from any other agent. 

Accordingly the hunting of the walrus now goes on 
apace, being carried on mostly as a side line by whalers. 
The walrus is ordinarily killed while resting or sleeping 
on the ice. The ship is anchored at some distance so 
as not to disturb the animals, and a boat puts off for the 
ice-cake upon which they have been observed. In spite 
of the utmost care with which this approach may be 
made, some wise old walrus will usually detect a noise 
and raise his head in investigation. This is the signal 
for the men in the boat to drop their oars and become 
perfectly motionless, floating with the wind until the 
alarm subsides. It would seem that the walrus is al- 
together of too trusting a disposition for his own good; 
for even after the hunters have got within shooting dis- 
tance and dispatched one of the herd, a repetition of these 
‘possum tactics ordinarily suffices to restore the calm 














of the animals 

This is a rather necessary item of the hunters’ pro- 
cedure, for if alarmed to the extent of taking the water, 
the walrus affords a much more difficult and dangerous 
chase. The marksman has to stand in the bow of the 
boat, rifle in hand and harpoon beside him. The har- 
poon is attached to an empty cask by a rope. The boat 
is maneuvered as close to a floating animal as possible, 
and the hunter lets fly with the rifle and immediately 
thereafter with the harpoon. This is necessary, in order 
that the walrus, if actually killed, may not sink and be 
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HEN we read of leather from the seas, we 
are apt to think that this is a proposition 
with no precedent. As far as shoe leather 
is concerned, perhaps it is. But for a long time we 
have been quietly getting leather from the walrus for 
a different purpose. The fact is, this solemn-visaged 
tusker has a hide so hard that it is used for grinding 
fine metal articles of every description down to a 
very smooth finish! This article tells all about it. 




















lost. If the harpoon misses and the walrus is only 
wounded, not killed, there is usually an exciting time 
ahead for the boat crew. The walrus is a good deal 
like the grizzly bear; he is by nature rather tolerant of 
other people, but when wounded and at bay he is a 
dangerous antagonist. Many times a boat has been 
crushed by a blow from the tusk of an infuriated walrus. 

















Making polishing wheels of walrus hide 


By way of drawing further analogy from the field of 
quadruped natural history, it may be remarked that the 
walrus has an armor almost as effective as that of the 
rhinoceros. In fact, like the big brute with the horn, 
he can be killed only by a shot that penetrates a single 
spot—in the case of the walrus, at the base of the skull, 
where this joins the neck. Elsewhere the skin is amply 
able to halt a bullet before it comes to a vital spot. 

The hide of the walrus runs anywhere from half an 


From the Frozen Arctic to the Polishers Bench 
The Role Which Walrus Hide Plays in Giving a Fine Finish to Metals 


227 
inch to an inch and a half in thickness. In fact, so 
variant will a single skin be that the trade has built up 
the custom of quoting thickness by measuring a specified 
point at the middle of the back. But a wheel eut from 
any part of a good skin, regardless of what the loeal 
thickness be, gives a solid polishing surface of commen- 


surate width, and insures an even friction on 
to which it is applied. Manufacturers of silverware 


cutlery, firearms, lighting fixtures, dental and surgical 
instruments, etc., use the walrus leather to giv: heir 
product a high-grade appearance and finish The sh 
can also be cut in strips and mounted en wooden wh 
giving a polisher whose life is a function ef the thick 


of the hide employed in its construct 
The fine photographs which adorn this 


originally obtained by Anthony Fiala, the Areti« 
plorer. From his hands they passed into the possessi 
of the firm which makes the leather polishing whe: 
and it is by courtesy of Mr. Willard H. Pla 
concern, that we are enabled to present them h 


gether with much of the data given 


Optical Tests Upon Quartz 


A * a general rule, the optical purity of quartz er 
4 tals is tested by examining them i directi 
of the optical axis. For this purpose the Norrember; 
apparatus is employed or in other cases a compensa! 
and the tests are made by white light or sodium light 


A French scientist, M. H. Buisson, proposes to employ 


the mercury are as a source of light, give 

eral simple radiations which are quite 4 net. a 
easy to separate. The ray of light pass from the 
source through a suitable diaphragm, then traverse 
a polarizing Nicol prism, then a lens which renders 
cylindrical, and is concentrated at the focus of a second 
lens, near which is the analyzing Nicol prisn In 
der to test the quartz plate or other pies it is placed 
between the two lenses and in the path of the beam of 
light. When the quartz is absent. if the « placed 
at the focus of the second lens, a unifo lv lighted 
area is observed, which is extinguished it 1 Ni 
prisms are crossed. The light reappear 4 the 
quartz piece is placed between the lenses, but the ligh 
area is not uniform, and the irregularities of the quartz 
ure made evident By making use of iy one of 
radiators emitted by the source of light, the lumi: 
field has a single color, and possesses brill 

places which indicate the place and for if the 
ularities of the quartz. But if all the ridin 
retained, even the slightest irregulariti 

regions of different color. In making thes 

not necessary that the plate should be eut 
summary fashion, nor that the surfa 

polished, and a roughly ground surface ‘ ’ i 
drance, All that is necessary is to immerse the quartz 
piece in a tank with a liquid having the ie index 
of refraction, and here the surface grain will disap 
pear, as concerns optical effects. This gives an adva 
tage in being able to test quartz pieces in the r 


state, and they can be examined al 


























Bringing a carcass aboard after a kill in the water 


Hauling a slaughtered walrus up on the ice 
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Merchant Marine Progress 


a Performance That Has Shown Its Heels to Publicity 


By C. H. Claudy 


North Africa and Egypt; five from New York to the 
Dutch East Indies; two from New York to Bombay and 
other Indian three rrom New York to Spain 
(Barcelona, Valencia, Cadiz, and Seville). Every two 
months a steamer goes from the metropolis to Danzig, 
and every six weeks one or two steamers sail out the 
Narrows to Constantinople and the Black Sea _ ports. 
Three steamers sail from New York to West Africa, 
South Africa, three to Australia and New 
Zealand, and three to China, Japan and the Philippines. 
Fifteen steamers leave the Golden Gate, one every ten 
days, for China and Japan, and two more from the 
same port go to Europe via the Far East. 

We have a steamer from New York to Genoa, and 
one from Baltimore to the same port; while two serve 
Grecian ports from New York. To London we send six 
steamers from New York, three from Philadelphia, two 
from Baltimore and one from Norfolk. We send six 
to Liverpool from New York, two from five 
from Vhiladelphia, one from saltimore, from 
Norfolk and one from Galveston. New York says good- 
by to three ships clearing for Glasgow on monthly sail- 


ports ; 


iwo to 


Soston, 


one 


ings, four to le Havre, and three to Bordeaux. The 
latter port is also served from Boston and Baltimore 
with two and one steamers respectively. New York 


sends two steamers to Marseilles and seven to Antwerp, 
from Boston, and one each from Philadel- 
phia and Baltimore go to the same destination. Rotter- 


while two 


chinery, tackle, apparel, furniture and equipment for 
and during service.” 

On the other hand, the operator as agent for the 
Corporation must operate as the Corporation directs 
as to voyages, cargoes, priority of cargoes, charters, 
freight rates, etc. The operator provides and pays for 
fuel, fresh water, stevedoring, port charges, pilotages, 
agencies, commissions and consular charges except as 
specified, and all such expenses as usually are borne 
by the time-charterer of a vessel. It is the business 
of the operator to collect the freight charges and in 
such a manner as will insure to the Corporation its 
revenue from such freight charges. 

For his labors and his capital invested the operator 
receives his pay in the form of commissions. Thus, on 
all vessels except oil tankers he receives a commission 
on general cargo of two-and-one-half per cent on the 
gross ocean-freight list. On bulk cargo he gets half 
as much, the term bulk cargo meaning one of which 
fifty per cent or more is loaded at and discharged at 
one port and covered by one bill of lading; also all 
United States Government cargoes when the vessel is 
exclusively so laden. The operator gets a port fee of 
$250 when coming into United States ports from for- 
eign or dependency ports and a five per cent commis- 
sion on all mail, express and commercial passenger 
revenue. 

In a few words and short, the United States owns 


























tire world. and “finds” the ship, the operator runs it, 
t] be the United States gets the freight and 
goods pays the operator a commission on that 
ites to foreilg VERYONE knows we have a Shipping Board. Everyone knows we freight. 
hottoms 
ral cargo built ships and more ships, built them fast and built them faster, until The Future of the Fleet 
nes. fol the result made all the difference between starving Europe and keeping ~~: kar, gr = ae 4 worked 
\ heen ; out as well with the nited States as 
ghar te her alive. But how many know that this fleet has been turned lo peace-time owner as it woula \ith a private owner 
s hat the Orsi uses? The amazing facts are there, but how many read them? The United oe comaeae the vessel to an operator. 
ge, re . , : : The speculative feature is pretty well 
ans hie States, swept from the seas in 1915, has now eight hundred and twenty-nine eliminated from shipping operations, but 
his nation ships, aggregating four and a quarter million dead-weight tons. And these at the same time, the risk of chartering 
ry ‘ ' ‘ a vessel of uncertain or weak ownership 
dyna ships are not tied up to rot in our harbors—they are on the high seas, ac- i alee Siliainatek WE ihe eoereter is 
tually engaged in general commerce.—Tue Enpiror. unable to take advantage of the fact that 
. se for he may charge what freight rates the 
ploy a traffic will bear) and must. charge what 
y Is No the Corporation says, he is also protected 
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Ships That Sail the Seven Seas 


routes cover the whole world. 


“) steamers sailing to the 


rom New York, Boston, Mo 
ton, Charleston, Savannah, 
Two steamers go from 
Maceio and Bahia, North 
to mid-Brazil (Rio and 


Wilmington, 
Jacksonville. 
from New 


New Orleans, 
and 
and one 


York 


trips to the west coast of South 


Ecuador, to Val- 
from New York to 


Guayaquil, 


dam sees New York ships to the number of ten and 
Philadelphia, two. Copenhagen and Gothenburg 
tive steamers from New York while the 
West Indian ports are visited regularly by two steam- 
Wilmington, two from Charleston, two from 
from Brunswick and two from Jack- 


Prom 


re served by 


ers Trom 
Savannah, two 
sonville, 
Meanwhile, the balance of the list of ships is en- 
port of the world 


flag at the stern is the stars 


gaged in going to every where a 
cargo can go—and the 


and stripes. 


Government-Owned, Privately Operated 

It would be pleasant if it could be chronicled just 
what the future will hold for these ships, and the trade 
thus But to state this would re- 
quire a prophetic vision of what the Congress is going 
to do. At the present time the ships are the property 
of the United it given over to private 
organizations, individuals, 


lines established, 


States and by 


shipping combinations, 


firms. partnerships, ete., under certain terms. The 
United States gets paid for the use of its ships; they 


not, as some soap-box orators have 
and wealthy to 


are emphatically 
built by 
operate for nothing. 

When a firm has satisfied the Shipping 
financially responsible, experienced in 
and that it has the confidence of other business men, it 
is able to make a contract with the United 
through the United States Shipping Board Emergency 
Fleet Corporation, for the use of one or more ships. 
This contract is a new document in shipping annals, 
for never before has the United States engaged in 
shipping as a sort of half-partner in the firm. It pro- 
vides that the Emergency Fleet Corporation “will man, 
equip, victual and supply the vessel, and provide and 
pay for all provisions, wages, and consular, shipping 
and discharge fees of the master, officers and crew 
and all cabin, deck, engine-room and other necessary 
stores and will exercise due diligence to maintain the 
thoroughly efficient state, in hull, ma- 


stated, taxes given to the 


soard that 


it is business, 


States, 


vessel in a 


against an unseawortily ship, against trouble with pay 
of officers and crew, against objections to food or find- 
ings. And he has the greatest country in the world 
behind him, and the knowledge that though he, as 
agent, is the responsible head of the voyage, he has 
also all the power of the country back of him in any 
port he may enter, for this is not a privately owned 
but a government owned boat. 

The freight rates established by the Shipping Board 
are published and anyone can obtain them at any time. 
Anyone may learn at any time just when a ship is to 
sail for any port, the probable time of her arrival, what 
space is available for his cargo, what it will cost. to 
carry it. The United States is seeing that its ships 
are run more like a railroad schedule than anything 
else, and while of course breakdowns at sea and the 
unforeseen in storm or accident may prevent a vessel 
from keeping to schedule, the probabilities are much in 
favor of a ship sailing when it is scheduled to sail and 
arriving when it is scheduled to arrive. 

It is the general consensus of opinion that this 
good start will remain a good start only if it have a 
different finish. It has been recommended to Congress 
that the ships be turned over to private enterprise by 
sale, according to certain carefully worked out plans, 
so that within a short period of years all this float- 
ing property shall belong to shipping lines rather than 
to the government. Just what disposition Congress 
will make of this recommendation, just how long it will 
continue what is in effect, if not in fact, a ship subsidy 
to operators, no man knoweth. But this much is cer- 
tain. The government has demonstrated (1) that 
there is use and plenty of it for a great fleet of mer- 
chant marine flying our flag from our ports; (2) that 
it is perfectly possible to make money by operating 
these ships at fair freight charges, under existing 
laws; and (3) that there is no fundamental reason 
why this country cannot keep what it has gained in 
getting, through the war, a great fleet of cargo 
carriers. It is for intelligent action of the future to 
see that we do keep it. 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. | 





























The High-Price Controversy 

| We publish below a second communication from Mr. 
Hugo Bilgram commenting on the article entitled “Our 
High Prices—Have They Come to Stay?” which was 
published in our issue of July Sth. We also ap- 
pend areply by Dr. Alfred J. Lotka, author of the arti- 
cle. With these Ictters we regret that we must bring 
this discussion to a close—Eprtor.] 

To the Editor of the Scienriric AMERICAN? 

In my comments on “Our High Prices,” by Dr. Alfred 
Lotka, in your issue of Aug. 2, I stated the volume 
theory of money in words in which it is often presented, 
although Dr, Lotka had not stated it in those words. 
However, in his rejoinder he confirms his standpoint 
us a defender of that theory, and since I did not in- 
tend to criticize his wording as much as the spirit of 
his contention, his reply lacks force. Whether the 
theory is presented in one form or another, the spirit 
is the same, and if fallacious in one form, it cannot 
be true in any other. 

The notion that the purchasing power of the dollar 
automatically adapts itself to the need of commerce so 
that the money in use just suftices to mediate the traf- 
fic is inconsistent with the fact that financial crises 
frequently occurred in the past, which proves that the 
volume of money was then insufficient for the demand, 
and Dr. Lotka can hardly deny that this notion is the 
basis of his argument. 

Having been advised to study with care “The Purchas- 
ing Power of Money” by Professor Irving Fisher, will 
you permit me, Mr. Editor, to show the error committed 
in that work in the attempt to prove the volume theory? 
In my effert to do this as briefiy as possible, I must 
refrain from lengthy citations, but shall strictly ad- 
here to the gist of the attempted demonstration. 

The derivation of that theory is based on what Pro- 
fessor Simon Newcomb termed the equation of socie- 
tary circulation which in substance is this: The 
amount of traffic per year expressed in terms of dollars 
equals the flow of money during the same period. 

The sum total of goods and services sold during a 
year may have a greater or less value according as the 
price level is higher or lower. Hence, if the traffic T, 
comprising all goods and services sold, is to represent 
the amount and not the value of the goods, it must be 
stated in terms of some invariable value unit, and this 
must be multiplied by the price level P, that is, by the 
value of that invariable unit in terms of the variable 
dollar unit, to obtain the total traffic expressed in terms 
of dollars. This traffic, therefore, equals P T. 

The monetary flow during the same year is obviously 
the product of the volume of money, M, and the aver- 
age number of times, V, that each dollar of money is 
used in paying for goods and services. It is M V, and 
the societary equation is M V = P T. 

With certain qualifications, eliminating on the one 
hand those sales of goods that are not paid for in 
money, and on the other hand those transfers of money 
ihat are not payments for goods sold, and ignoring the 
difference in time of delivery of goods and final pay- 
ment, this equation is axiomatic and cannot be con- 
tested. 

But now the volume theorists continue to reason as 
follows: 

The rapidity of circulation of money depends upon 
prevailing customs, upon current periods of paying 
salaries and wages, and so forth, and can therefore be 
considered a constant factor of the equation. The 
same is true for the annual traffic which depends upon 
the desire of the people to acquire goods offered in the 
market. Hence only M and P of the equation are 
variable, and a glance shows that when M is in- 
creased or reduced, the factor P, namely the price level. 
must rise or fall in the same proportion, other things 
remaining unchanged. This, then, is the mathematical 
demonstration of the volume theory. 

But unfortunately it is based on “reasoning in a 
circle,” in other words, upon a line of reasoning pro- 
ceeding from premises in which the conclusion is al- 
ready postulated. In assuming that M and P are the 
only variable factors of the equation, it is assumed that 
P is a function of M. 

As a matter of fact, P is determined by the purchas- 
ing power of the metal gold that has been selected 
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for our value measure and is therefore independent 
of M. This follows from the fact that the price of 
gold never changed in this country since the year 1879, 
when the redemption of greenbacks in gold was re- 
sumed; and from the fact that—barring slight fluctu- 
ations which can be readily accounted for—the values 
of the units of various countries maintain the pre- 
cise ratio in which the respective notes are redeemable 
in gold in the respective countries. It is simply incon- 
ceivable that the volumes of money issued in the 
various countries keep such accurate pace with the 
varying purchasing power of the metal gold that the 
various value units maintain this mutual relation 
which must have been the case if the volume theory 
were true. 

Moreover, the demonstration 1s founded upon the 
postulate that the annual traffic depends upon the 
desire of men to acquire goods This assumption does 
not tally with the facts manifested during periods of 
unemployment, when workmen cannot obtain things 
they need in exchange for their labor. Hence, instead 
of P being a function of M, it is T, and eventually V, 
that respond to a change in the volume M of money. 
In other words, the periodic contractions in T, known 
as stagnations of trade, and the incidental periods of 
unemployment, are the result of the inadequacy of 
currency for the needs of our commerce. 

If this conclusion is correct—and I challenge suc- 
cessful refutation—the volume theory should be com- 
batted to the last degree, because this fallacy is the 
only excuse for that mistaken policy of our legislators 
that impedes the issue of currency against adequate 
security, on the plea of guarding against “inflation.” 
This impediment is the cause of business depressions, 
of unemployment and of many other industrial ills. 

Philadelphia. Hvco BineramM. 


The Editor of the Screntiric AMERICAN : 

With reference to Mr. Bilgram’s letter appearing in 
this issue, I might make the following remarks: 

Mr. Bilgram speaks of “the notion that the pur- 
chasing power of the dollar automatically adapts itself 
to the need of commerce, so that the money in use just 
suffices to mediate the traffic.” 

There is no such notion expressed or implied in my 
article. On the contrary, the: quantity theory of 
money is based on the simple fact that commerce 
must somehow get along with what money can be put 
in circulation. 

As Professor Fisher devotes a special chapter (1V) 
in his book to financial crises it will suffice if I refer 
Mr. Bilgram to this on that subject. 

Mr. Bilgram speaks of “traffic T” as one of the 
factors appeering in the equation of exchange, and 
says: “Hence if the traffic T, comprising all goods 
and services sold, is to represent the amount and not 
the value of the goods, it must be measured In some 
invariable value unit.” 

This is about as if we were to say: “If X is to rep- 
resent the height and not the weight of a man, it must 
be expressed in terms of some invariable unit of 
weight.” 

The symbol T which oecurs in the equation of ex- 
change does indeed represent a quantity (of goods 
sold, etc.), and must be measured in units of quantity, 
namely pounds, tons, bushels, or working hours (for 
men’s services). To be precise, T is defined as follows: 

If a quantity Q, (e. g. pounds) of a commodity C, is 
sold at a_ price p, per unite (e g. pound), if 
similarly a quantity Q, (e. g. bushels) of some com- 
modity C, is sold at a price p, per unit (e. g. bushel) 
ete.: then 
Qi +p2Q2+ . +p,Q,=P (Qi +Q:+ . +Q,) = PT 
in other words T is the sum of all the Q’s, and P is a 
weighted average of all the p’s. 

All these things are set forth clearly in Professor 
Fisher’s “Purchasing Power of Money.” pp. 27, 30; 
and there would have been no need to repeat them 
here if Mr. Bilgram had attentively read even the 
first thirty pages of that book. 

The fact is that Mr. Bilgram is not discussing the 
accepted quantity theory of money, but his own con- 
ception of it. He remarks: “Whether the theory is 
presented in one form or another, the spirit is the 
same.” Mr. Bilgram here overlooks one important 
proviso: The spirit will be the same, provided the 
presentation is correct, clear, and free from ambiguity. 

Mr. Bilgram’s statement that the quantity theory 
proceeds on the assumption that only M and P are va- 
riable is simply incorrect. We may make this as- 
sumption for purposes of illustration (as was done 
in my article), just as in the gas equation (pr = Rt) 
we may assume the temperature ft to be constant, ob- 
taining the simple relation of Boyle’s Law. But this 


PQ 
assumption is made for convenience of presentatio 
only, and is not in any way necessary. We can argu 


just as well from the equation of exchange that i 
M and P are constant, T will vary proportionally 
with V. 

In this Mr. Bilgram and I seem tu be agreed, that th 
theory as presented by him is untenable. . But he can 
hardly lay the fault on those who have developed or 
set forth the theory in its correct form 

I thank you for your courtesy in giving me this oppor 
tunity to reply to Mr. Bilgram in this issue 

Brooklyn, N. Y. Aurrep J, LorxKa. 


Franklin’s Electrical Experiment 
To the Editor Screntiric AMERICAN: 

Referring to the editorial remarks headed “Benja 
min Franklin Took This Risk” in the Screnriru 
AMERICAN Of August 9, 1919,, may I call attention 
the following statements regarding the key experiment 
of Franklin given on pages 167-8, of “Principles of 
Aerography” (Rand MeNally): 

“The identification of lightning with electricity wa 
the work of Franklin, and the classical kite exper 
ment is described by him in a letter dated October 19 
1752 (old style). Very few investigators have repeated 
the experiment as described by Franklin, and, as 
matter of fact, the results are somewhat different 
from those he described. He did not draw the light 
ning from the clouds, as is so generally stated, but did 
obtain moderate induction effects: and these can be 
obtained without much danger on the approach of hear 
ily charged clouds; but any direct discharge or flash 
of lightning will demolish both kite and string and 
probably injure the observer. Thus at Blue Hill Ob 
servatory during a kite flight, March 6, 1913, while 
there had been the usual static discharges, there was 
no lightning and no thunder previous to a discharge 
at 12:41 p. m., when 1,500 meters of steel wire wer 
volatilized and the observers stunned 

Accordingly it is in order to ask: Did Franklir 
take this risk? Were not the sparks drawn from. the 
key on presenting the knuckle, due to an induced 
charge? Even in cloudless weather sparks can bx 
drawn from insulated conductors raised in the air. In 
the well-known letter to Collinson, Franklin says 
“As soon as the thunder-clouds come over the kits 
the pointed wire will draw the electric fire from them 
and the kite with all the twine will be electrified, and 
stand out every way and be attracted by an approach 
ing finger.” 

The description is somewhat vague, but if we tak: 
it to mean that the fibers of the twine stood out, this 
would simply show an increasing electrification due to 
an induced charge. When the rain wets the kire 
string, we then have a conductor; but if a discharge 
of any intensity had come down that wet string there 
would have been no string left and Franklin would 
probably have been seriously injured 

One sometimes sees on a bank note picture of 
Franklin defying the lightning. There is the philoso 
pher, standing out of doors, with the approaching 
cloud and lightning flashes such as never occur in 
fact. It is explicitly stated in the letter that the per 
son holding the string “must stand within a 
window or under some cover so that the silk ribbon 
will not be wet.” ALEXANDER McAprt 

Director, Blue Hill Observatory, Readville, Muss. 


That Daylight Meteor 
To the Editor of the Screntiric AMERICAN, 

As a regular reader of the Screntiric AMERICAN, I 
was interested in the letter of C. G. Dickson, of Wash 
ington, D. C., which appeared in your columns on 
August 2nd, regarding a “daylight meteor.” 

May I say that I do not believe Mr. Dickson ha 
“suffered a hallucination,’ nor that his 
failing.” While not so often observed in the daytime 
as at night, meteors have appeared in full light I re 
call one I witnessed some years ago, in the summer 
time, about 5:30 in the evening. A firy ball appeared 
passing through the zenith and travelling northward 
or northwest. It seemed about a third as large as the 
full moon, and was very bright. A trail « 
ashes, gradually fading out, showed behind it for two 
or three diameters. The meteorite travelled quietly 
and seemingly not very rapidly. I watched it during 
a passage of approximately thirty degrees, and until 
it disappeared behind a group of trees. I neted no 
explosion, nor did anyone else so far as I know. 

Probably the reason Mr. Dickson wus astonished at 
the sight was because the bright light of day usually 
dims any other light, and an aerial visitor would not 
be so conspicuous nor so easily seen. 

Eustace W. Tomimnson. 
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Representative plants of a standard variety before inbreeding Self-fertilized plants descended from a common normal ancestor. 
was begun Note the extreme uniformity 


Hybrid Vigor and Its Meaning 
Significant Experiments in Corn at the Connecticut Agricultural Experiment Station 
By D. F. Jones 






































" peniac i“ ne of Moses it has been known that including nearly all the common domesticated animals order to base reliable conclusions and the interpreta- 
sses betwee! omewhat different animals may and man himself. tion of the results obtained has only been made possi- 
bring about an increase in size and constitutional vigor. The opposite effect when vigorous but related indi- ble by the recent great advances in the knowledge of 
5 wit ule, thetresult of crossing the horse and the ass, viduals are mated has caused many to believe that the mechanism of heredity. 
‘ is the classical exampl f this effect. For a long time consanguinity resulting from relationship-marriages, or Plants in many respects are better suited for ex- 
} it has been know: » be equally true for the matings inbreeding as it is called by live-stock men, is inherently periments of this kind than animals because they can 
of i viduals from unrelated herds of cattle, swine harmful and to be avoided if possible, as it was be self-fertilized which is the most severe form of 
Che converse effect of a reduction in size thought to lead to ultimate extinction. Darwin was inbreeding that can be practiced and results in the 
d s vigor following close-mating has likewise one of the chief sponsors of this view and so wide- greatest consanguinity. The corn plant was chosen 
been recognized lhe opinions of the ancient Hebrews spread have become his ideas concerning evolution because in its natural state it is almost completely 
gard to tl itter, formulated in their code of that it is to be expected that his opinions in regard to cross-fertilized in every generation and would there- 
| . Palmud ive been handed down and em- the effects of consanguinity should also be generally fore be expected to show change under artificial self- 
bodied ir statutes against the marriage of near kin. received. The conclusions of Darwin and his prede- pollination. Many exceedingly . vigorous plants, both 
The same phenomenon occurs in the plant kingdom cessors have been handed on in such phrases as “Na- in the lists of cultivated crops and in the wild, are 
h it was net until after the essential similarity ture abhors perpetual self-fertilization,” or “It is in- naturally completely self-fertilized in every generation 
eX ants as in animals was discovered in the tended that a sexual intercourse should take place and, of course, could not be expected to behave any 
7 Cel \ iwhrid vigor resulting from the hetween neighboring plants of the same species,” and differently when this process was continued artifi- 
ssing of differe: plants was put on record. So like many popular slogans they have carried convic- cially. The corn plant is also admirably suited for 
the ig g effect of crossing that it tion but confused the main issue. experimentation as it has many diverse characters 
ill the great plant groups It has remained for recent times to perform ex- which can be easily observed and measured. 
osses, and inimals in some of the lower tensive and controlled experiments to determine the At the Connecticut Agricultural Experiment Station 
organis well as the insects, birds and mammals, actual results of close-mating when leng continued in corn has been artificially self-fertilized for thirteen 
3y r ‘ ¥ - . ¥ , - | 
4 ‘ j : 
Crossing from inbred parents restores the original vigor, while the inbred Inbred parents at right, offspring at left, second generation in center. The regained 


uniformity is also retained for the first year vigor and the inbred uniformity are not permanent 
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The outstanding re- 
sults have been a de- 
cided drop in produc- 
tiveness of grain, a 
decrease in size and 
a lessened ability to 
withstand unfavora- 
ble conditions. All 
the evil effects com- 
monly attributed to 
consanguinity ap- 
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peared during the was made due to the 
course of this ex- uniform excellence of 
periment. In the the plants freed from 
first years of inbreed- many abnerma: and 
ing many very unde- undesirable Winn 
sirable kinds of ters in general | 
plants were observed, this way breedi 
— dwarf plants, ster- lit rreat pos 
lle plants, albino ies a ! il 
seedlings which could edt if 
not grow beyond the naturally cross i 
stage made possible a Ber ei ath, ized pla | 
by the food stored in - ? - z 7 fi > : 4 sexual animals 
the seed, plants with Ears of twe inbred lines, showing diversity between strains and Crossing restores size and vigor. Two inbred mee ee ' 
yellow or pale green uniformity within strains types, with their hybrid in the center fecal ob os 
leaves instead of the normal dark green foliage. Other ers. No single feature is common to all inbred plants, duction the factors which count heaviest are a perfect 
plants lacked brace roots and were unable to stand so that consanguinity does not produce any particular strain of plants with each plant producii at lea ' 
upright, some had reduced tassels and still others unfavorable effect. What is most important is the moderately good ear of corn. If this were rue 
had crooked, contorted stems and fasciated ears. fact that the injury from inbreeding does not keep on every field of this most valuable piant in Ameri 
Many more peculiarities were found but these may accumulating but the inbred plants ultimately reach unbelievable increase in production would be tande pos 
serve as examples. Many of the plants possessing one a stage after which there is no further alteration sible. But as it is, a large number of plants in 
or more of these unfavorable characters were unable — either up or down. field produce either nothing or only ubbins rh 
to produce seed. But plants incapable of reproduction corn which the farmer shovels into the corn crib Lleol 
ceased their appearance after about six generations far different from the prize-winning specimens ¢ 
of self-fertilization and the remaining inbred plants ited at the corn shows. The prize takers are the re 
reached a point beyond which there was no further sult of an especially favorable inheritane wcompa 
reduction in size and vigor or alteration in structure. nied by the best opportunity to grow Both must wor) 
At this stage the self-fertilized plants were from one- together. 
third to one-half as productive as the original stock. By inbreeding, if carried on long enoug ull the 
During the past five years that these inbred types dividuals of one consanguineous line are brougl 
have been continued there has been no change in details have the same heredity. When two different inbred 
of form, and they have remained on the same low level lines are crossed the first generation grown from i“ 


of vigor. The point to be emphasized, however, is 
that there is no indication that these continuously in- 
bred plants are On the road to extinction, but on the 
contrary there is every reason for believing that they 
can be continued indefinitely by self-fertilization as 
long as anyone cares to propagate them in that way. 

These inbred plants differ in a remarkable manner 
from the original variety from which they came and 
from all corn commonly cultivated. This difference 
is chiefly in their exceptional uniformity. All the in- 
dividuals in an inbred line from a given 
normal ancestor are all just alike. In shape of tassel, 
position of leaves, and characters of the ear one plant 
replica of the other as if all were cut by the 
same die. There is some variation in size due to ine- 
qualities in opportunity to grow, but the similarity in 
every minor point is readily apparent. 

Although within the lines, each descended from dif- 
ferent individual plants at the start, there is great 
similarity, the differences between the several lines 
themselves are striking. For example, strains 
have flat, uncolored with small Other 
differences in the shape of *the stalks and 
habit of growth characterize the inbred lines 
so that they are at once recognized. 
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they unlike in re- 

produc- 


descended 


is a 


some 
cobs seeds. 
tassels, 


various 


visible characters so also are 














Crossing combines the best from both parents. In- 
bred plants at right lack brace-roots, those at left do 
not branch from base of stalks. Their luxuriant 
hybrid in the center displays neither of these defects 


In the process of inbreeding a large number of de- 
cidedly unfavorable characters are eliminated. This 
decided benefit but productiveness and general 
vigor are also lost. Crossing, in proper combinations, 
restores immediately what is lacking in this 


is a 


respect. 
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crossed seed are likewise hereditarily all alike 
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Uprooting a Tree With Dynamite 
HAT is } 


in the eastern states was blown up the other 


believed to have been the lars 


at Spinnerstown, Pa.—a fate which the vhotograp! 
hefore the blast 


indicates 


taken 





spect to 
tiveness, ability to 
withstand unfa- 
vorable condi 
tions, time of 
flowering and ma- 
turing, and re 
sistance to dis- 
ease. All these 
results of in- 
breeding can be 
summed up brief- 
ly in the simple 
statement that di- 
verse types are 
finally produced 
which remain un- 
changed as long as 
self-fertilization is 
continued. Some 
are unable to sur- 
vive but many 
ean and of these 
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The chestnut tree eleven feet in diameter that was 
blown up with over 200 pounds of dynamite 
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The debris from the explosion filled the crater with plenty of 
wood left over (Conti 
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Our Technical Achievements in the Great War—VI 


The Test of Two Hundred Days of Battle 
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divisions. Of Regular Army Divisions, there 












































































































( ) Al i Adi who reached France, two in his mind even the salient statistical figures of that were 
) y f took part in battle. Of the two stupendous series of operations that will go down — seven, of the National Guard eleven, and eleven were 
a “ehty-four thousand soldiers who landed into history as the Great World War. Hence the com- made up of National Army troops. 
ir nillion, three hundred and ninety thou-  pilation of these statistics by Colonel Leonard E. American combat divisions were in battle for two 
ictive service in the front line. These are Ayres, Chief of the Statistics Branch of the General hundred days, or from April 25, 1918, to the signing of 
it he tatistical summary of the Staff of the Army, is timely and highly serviceable. the armistice. During this period they were engaged 
{ nuny, of which the present series of arti American combat forces were organized into divi- in thirteen major operations, eleven of which were 
s ges Amid the mass of military information sions, each of which consisted of some 28,000 officers joint operations with the French, British and Italians, 
published during and since the war. and men. The British division numbered about 15,000,° and two were distinctively American. 
well be excused if he fails to carry and those of the French and Germans, about 12,000 The time of their greatest activity was the second 
ms 
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Some of the details of America’s big campaign in France. 


4—The distance, in kilometers, advanced by each American division. 

B—The casualties suffered by each division. 

C—Number of Germans taken prisoner by the various divisions. 

D—The extent of front line, in kilometers, held at different dates by the forces of the several 


Allied nations, 


E—How the rifle strength of the Allied armies on the Western Front caught and passed that of 
the Germans Opposed to them. 

At left—The battle of the Meuse-Argonne by successive stages, showing the locations of the 
American divisions and the ground gained in the several periods. 


each. We sent overseas 
forty-two American divisions 
and several hundred thousand 
supplementary artillery and 
service of supply troops. Of 
the forty-two divisions twenty- 
nine took part in active com- 
bat the other divi- 
sions were used for replace- 
ments, or they were just ar- 
riving at the front during the 
last month of hostilities. The 
battle record of our army in 
this war is largely the history 
of these twenty-nine combat 


service : 


week of October when all twenty-nine American divi- 
sions were in action. They then held one hundred and 
one miles of front, or twenty-three per cent of the 
Allied battle line. The average advance for each di- 
vision was seventeen miles, nearly all of it against a 
desperate enemy resistance. Our captures aimounted to 
sixty-three thousand prisoners, one thousand three 
hundred seventy-eight pieces of artillery, seven hun- 
dred and eight trench mortars and nine thousand six 
hundred and fifty machine guns. 

Of the two distinctively American major operations, 
the first was that at St. Mihiel, where they wiped out 
a salient which had existed throughout the war; the 
second was the great battle of the Argonne and the 
Meuse, when they fought their way against determined 
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The five great German offensives of 1918 American participation in the Allied offensives of 1918 
opposition through a wooded, rocky and_ stoutly-de- Sideways Launching of Ship With Steam Up she struck the water. In these sideways launchings the 
fended country until they reached and cut a vital LL of us are doubtless ‘aware that in the West, ‘Ship moves down the ways on an upright keel, but tl 
enemy line of communication which served the easterly and notably on the Great Lakes, many ships are  ™Stant that her centerline keel passes beyond the edg 
. = } 


of the ways, which are just above the bull 
dock, she begins to tip, and continues to roll over until 
she strikes the water and until the reaction of 
water begins to restore her to an upright position 

In the case of the “Fuguard,’ the momentum 


half of the active Western battlefront. launched sideways into the water instead of end on. 
— The accompanying photographs of the launching of 
Tipping the Balance of Power the “Lake Fugard” aa satin to a place in our col- 

An excellent measure of American participation is ymns, because of the unusual fact that the vessel was 
the effect caused by the rapid arrival of American launched not only complete with engines, boilers and 
troops on the rifle strength of the Allied armies. There fittings aboard, but with coal in her bunkers and 
is no better way to judge of the effective man-power steam up in her boilers which, so far as our knowledge 


quired on the ways and increased by the very consid 
erable drop, caused her to heel so heavily that sl 


of armies than to compare them on the basis of the goes, is the first time such a thing has been done with reached an angle of seventy degrees which, undet 
number of riflemen ready for.frontline service. In a ship of sea-going dimensions. average conditions, would mean a ‘complete capsize 
an American division of 28,000 officers and men, there The photograph of the ship, taken just before the As it was, the launching took place in a rather narrow 
are 12,250 rifles. With these facts in mind, attention launch, shows that after moving over the ways, there — slip, and the heavy rebound of the wave, set up when 
should be given to our diagram showing the rifle strength was a sheer drop of eighteen to twenty feet before she struck the water, helped to throw the vessel back 
of the Allied and German armies on the into a condition of equilibrium, and sh: 





righted herself. 


Western Front. The dotted line shows the 
e 
In the case of the ister ship to 


German rifle strength at the beginning of thi 
each month, and the solid line, the Allied TV NY “Lake Fugard,” which was launched soon 
strength. On the first of April, 1918, the INN LS ins after and in the same condition, wit! 
Germans had an actual superiority in rifle ~ machinery aboard, the Vessel keeled over 
men of three hundred and twenty-four to the extent of 73.8 degrees. 




















thousand. Their strength increased dur- Nevertheless, the correspondent who 
ing the next two months but began to drop sends us these photographs states She 
during June. At the same time the Allied came back, bounding upwards like a rub 
strength, with the constantly growing ber ball—all in six and one-third seconds 
American forces, was showing a steady in- This vessel received some slight dan 
crease, so that the two lines crossed dur- to her upper strakes—as weli she might 
ing June. From that time on Allied All in all, the accompanying photo 
strength was always in the ascendency graphs graphically repert he unusual 
and since the French and British forces launching; and once more it is’ nec 
were weaker in October and November sary to admit the extreme value of the 
camera as a ‘nodern news vutherer 


than they were in April and May, this 
fields of human endeny 








(Continued on page 241) 























At the «eft: Steam up, just before the launch. At the right: The impact as the ship struck the water. Abore: The “ Fugard’’ heeling 70 degrees after a side launch 
Launching a steamer in completed shape and with steam up 











4 SCIENTIFIC AMERICAN September 6, 1919 
Naval Radio Remote Control 
What the Navy is Doing to Minimize the Nightmare of the Radio Operator—Interference 


YVONDITIONS have materially changed since the 
. of the first Marceni 10-inch spark coil with 
t gap, and aerial-ground 

secondary matter 


In those pioneer days 


~ ing New York Harbor 

‘ , ss : to establish com 
vit we ote only New York radio 
spective oft distance, 


ere ensued a_ veritable 
n Various languages, 


i) 7 o k of nit and the “broadness of 


By Ensign P. H. Boucheron, U.S. N. R. F. 


sidered that at the present day there are approximate- 
ly 10,000 various nationalities equipped 
with radio telegraphy, nearly 3,000 of which are under 
the American flag, it will readily be understood that 
close supervision and control of the ether is necessary 
n order that effective and dependable communication 
be established between ship and shore radio sta- 

Even under present control, to the layman or 
the beginner “listening-in” at the receiving end of an 
installation in or about New York Harbor, there will 
be heard a regular babble of a dozen or more sparks 
using the standard com- 


vessels of 


TITAS 


tions 


of various musical tones, all 


of New York to reopen passenger and freight traffic 
to and from foreign shores, radio telegraphy most cer- 
tainly plays an important réle; for in these enlight- 
ened days when the value as well as the safety secured 
by the use of radio is universally recognized in mari- 
time circles, it is indeed a small and miserable tramp 
steamer which is not so equipped. 

Unlike the telephone, telegraph and cable systems, in 
which direct communication is established by the use of 
individual wires or cables, radio telegraphy the world 
over must depend upon only one medium, that of the 
ether, which theoretically surrounds all space. It is 





shows the several 
stations which handle the 
radio traffic of the Port of New York, 
and which are controlled from an 
office building in the heart of the city. 


This 


wireless 


map clearly 














emitted sparks, it was practicatly impossible to tune 
| weed out mwanted stations Therefore the oper- 
itor with the cl spark or the one nearest to the 
l it ’ el liv succeed in despatching 
; (hic 

were, tolerated at that time because 
ver rapa ra few vessels equipped with 
l appairat and under normal conditions local 
stal radio st I uld handle the traffie of these 

I hoUt xe mgestion or loss of time, 
loday there Is an entirely new order of affairs ex 
sting: radio communication s no longer a_ hit-or 
sx propositior Stringent laws and regulations uni- 
lly recognized and adhered to have been enacted 
vhereby all manner of radio stations are assigned 


ranging from 200 to 
meters he ultimate end of which is to 
ith one another. 


definite wave lengths, 20,000 


prevent sta- 
interfering When it is con- 


tions 





mercial wave lengths of 600 meters: and it is only the 
adept and experienced operator who is capable of 
weeding all but the desired signals out of the chaos 
of transmitters employing that and common 
medium—the ether. 

The Wnited States Naval authorities, upon taking 
over all American radio stations during war- 
time, immediately foresaw what would take place once 


same 


coastal 


hostilities were at an end and general commercial 
radio traflic reopened to the public. Thousands of 


new vessels would be on the seas and, therefore, addi- 
tional hundreds would call at American ports. Also, 
troop ships with hundreds of thousands of returning 
soldiers, eager to let the folks at home know of their 
arrival, would use the only way open to them by send- 
ing radiograms on approaching the home port. With 
several transports arriving each day, besides the many 
other American and foreign vessels calling at the port 


therefore no easy matter to control radio operation in 
such a manner as to minimize interference, particularly 
so in the vicinity of a large and important port such 
as New York. 

With this problem in mind the Naval Communica- 
tion Service has established certain groups of radio 
stations near important shipping centers, which are 
operated by remote control from a central point. Such 
an arrangement makes it possible for the control sta- 
tion operator to use the shore transmitting station 
nearest to the vessel at the time of calling. In the case 
of New York, this control station, under the command 
of the District Communication Superintendent, is lo- 
eated near the Battery; in fact, it is installed in an 
office building with every available means of commu- 
nication auxiliaries, such as telephones and telegraphs, 
making it an ideal communication center compared 

(Continued on page 244) 
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A Collapse Like a House of Cards 
HE “Sums” or wrestling amphithea- 
ter at Tokyo, Japan, was. destroyed 

by fire a few years ago and in April of 
last year work was commenced on a large 
steel structure to replace the old build- 
ing. The new amphitheater was to have 
the form of a huge dome with a capacity 
of 30,000 feet. One of the accompanying 
pictures shows the umbrella-like form of 
construction, consisting of curved girders 
meeting in a ring-shaped casting—tempo- 
rarily supported by a light steel tower. 
Evidently insufficient precautions were 
taken to brace the structure against wind 
pressures during the erection of the steel 
—not an uncommon neglect in construc- 
tion work. A gale sprang up while the 
work was in progress and the structure 
collapsed, killing one man and seriously 
injuring a number of others. The tangle 
of wreckage is interesting because of the 














peculiar spiral position taken by the 


steel girders. 


A Primitive Idea in Hand-Operated Presses 
HAT necessity is the mother of invention is no- 
where more clearly manifest than in many simple 

contrivances devised by primitive peoples in different 
parts of the world. When one considers that these are 
for the most part made with only the crudest of tools 
and without the aid of machinery of any sort, the 
results obtained are surprising in their efficiency. It 
is evidence, too, that we, who boast of our civilization 
and are prone to look with not a little disdain upon 
the efforts of “the simple native,” have no monopoly of 
inventive genius. ; 

This simple and practical native press is made and 
used by the Indians of the low, wet countries of Cen- 
tral and South America in the process of making 
manioe flour, one of their chief foods. This flour is 
obtained from the juicy root of the yucca plant. The 
roots are first cut into cubes and then grated on boards 
set with rock crystals. This coarse grated meal con- 
tains a poisonous juice which must be extracted by 
pressure and it is for this purpose that the native 
press is used. 

The press consists of a long tube or sleeve of finely 
woven, pliable basket work which is closed at one end 
and to which at each end are fixed loops of the same 
material. Two heavy uprights are set in the ground 
about five feet apart; one having a cross piece at the 
top and near the base a hole just large enough to ad- 
mit a cross pole or lever; the other upright having 
crude notches cut about a.foot apart in its side. The 
basket tube is first stuffed to its utmost capacity with 
grated root or meal and then hung with its open end 
up by the upper loop to the cross piece in the first 
upright. A cross pole, acting as a lever, is then passed 
through the lower loop of the tube and its end thrust 
through the hole near the- base of the upright. $V 
forcing the cross pole or lever downward, the basket 
tube is stretched and so caused to constrict. This 
constriction exerts a powerful pressure on the contents 
of the tube. The pressure is increased by further forc- 
ing the cross pole or lever down and is maintained 
by engaging the farther end of the cross 
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Huge wrestling amphitheater in course of construc- 
tion in Tokyo, Japan 


gard for the stand of timber in which work is being 
carried on, One point often overlooked is the desira- 
bility of leaving a stump which will not collect water 
wznd rot away as a consequence. This means that the 
tree should be cut down by a single cut, in a true plane, 





and a slightly inclined on rhe ew 
saw fulfills this requirement admirably 
The saw, as our cover shows, is a cir 
cular one. It is mounted with an ‘electrie 
motor on a carriage, which gives if suffi 
cient portability to make i iVallabhe 
wherever logging operations ca ” con 
ducted. The dynamo outfit is or sep 
arate carriage, and -employs a en 
gine as prime source of powet 
The saw is carried on the en f an 
arm which projects from the fro if the 
carriage. This arm is jointed at its base 
so as to move up and down, the outer end 
being provided with a clutch en 
gages the vertical toothed str ppear 
ing as a prominent feature of e pic 
ture, This of course mukes if possible 
to tilt the saw at any desired vle to 
the front of the carriage ind to hold it 
securely in any such positions ddi- 
tion, there is a joint in the little housing 
above the saw-blade, soe hat the 2W 
can be tilted sideways to a desired 
degree—in fact, it can be rotated through 
a circle. The combination of thes wi novemel 
gives the effect of a universal joint, so that the saw 
can be made to operate in any plane hatevel Iti 
un advantage to have this flexibility in the saw itsel 
rather than to depend upon movement of the carriage 
for any degree of adjustability; for the ground about 
the base of a tree is not always level enough to afferd 
a reliable means of setting the saw a si 
Clination. 

The first move in adjusting the saw to the tree is to 
set the blade at the proper angle. Then the irriage is 
wheeled by hand to the foot of the tree, and t! noto} 
thrown into gear by the lever seen on the right-hand 
shaft of the carriage. The motor, in addition » the 


transmission of power to the saw blade, is connected 


with the axle of the carriage by a series of gears, 
controlled from a crank at the side of the machine, and 
in this way the advance of the saw through the wood 
as it cuts is regulated to the immediate exigencies of 
the situation. 

The circular blade of the saw is itself of novel 
design. Every third tooth is a cutting tooth with it 
edge directed slightly upward, while the followi 


tooth has its edge turned similarly downward The 
result of the operations of these cutting teeth is toe 


score two parallel tracks in the wood. Then the third 
set of teeth, which are miniature planes set with 
their blades vertical, come along and shay off the 
thin sliver of wood left between the two scores. The 
idea of this is that the cutting teeth act like a series 
of miniature axes, striking 3,600 blows per minute, 
and cutting the wood without lacerating the fibers 


Then the planing teeth remove the materia re 
pared for them, 


The machine requires four or five horse-pows hich 
is delivered to the saw at a_ potenti of 220 volts 
For rapid work three operatives are called for 
in the shafts to direct the machine, one at t crank 
to throw the gears that control the forward motion 
of the carriage, and one to direct the fa f t tree, 
Production is about triple what it wou «© witl ree 


men armed with axes, 


Arsenical Poisoning from Coal 





pole in the notches cut in the second up- 
right. By this means the amount of the 
pressure is controlled and is continued 
for any length of time. 

The poisonous juice thus forced from 
the meal is drained off into vessels, the 
Indians having various uses for it, and 
the meal ground into flour in native mor- 
turs of stone. 


Mechanical Forestry 

HE scarcity of skilled Jabor is felt 

throughout Europe, but in no country 
more than in France, and in no field of 
industry more than in the agricultural 
and related branches. Accordingly, any- 
thing which promises to increase the out- 
put of the man engaged in the exploitation 
of natural resources is eagerly sought 
after. A French contemporary, La Nature, 
describes and illustrates a machine-oper- 
ated saw of novel design; and we have 
reproduced this apparatus on the cover 
of our issue this week. 

It is pointed out that in scientific for- 
estry not only is the saving of labor a 








RSENICAL poisoning by coal and coal 
44 products was recently discussed before 
the French Academy of Science by Charles 
Richet in a paper. There had been an out 
break of serious symptoms at a briquette 
works. The name given to the disorder 
was the pitch disease. In many cases there 
was cutaneous cancer of a grave form, 
which even proved fatal; about 30 per cent 
of all the employees were affected in this 
way. A chemical analysis was made 
of the pitch and arsenic was clearly found 
in it, and traces were alsc. discovered im the 
dust at the works, in the hair of the work- 
ingmen (and that in considerable quanti- 
ties) and in the blood of most of them. It 
was evident, therefore, that they were 
under the influence of arsenic. 
ascertained that similar results have been 
met among tar distillers, road asphalters, 
tarred paper makers, and iampblack 
makers. The origin of this arsenic is to 
be sought in the coal. It has been long 
known that certain varieties of coal con- 
tain notable quantities of arsenica! pyrites; 
but it is a new thing to find that arsenic ig 


It was 








desideratum, but operations must also be 
conducted with the greatest possible re- 


A simple native press which effectively squeezes the juice from grated cassava 


so widely to be found im coal, 
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- | A Department Devoted to Pioneer Work in the Arts 
; \ Bed-Matiress of Wood 
L Is Lifitaene in spital a Frenchman, 
), rt, re wecuine rather thoroughly 
} ‘ witl he fact that the 
y » be desired, 
» 4% idle hours in an 
wet What lhe isual l as the crying 
material whit ie onceived of as the 
~ ipy mattress is not, at 
it it appears that he 
Lis I i constructing a mal 
> sh v comfortable to lie upon. 
oul g upon the elas 
ri give the necessary 
to be a pretty 
L. Delacourt’s mattress are A mattress of wooden slats, which is slept on just 
AITe MAVER, as it appears in the photograph 
s one set of these run 
s for excel ° . 
sca there i ca. Maintaining Visibility With a Revolving Disk 
! se of its NE of the most interesting inventions of late is 
pointed oval. the clear-vision shield now available for naviga- 
ier, bearing tors and shown in the accompanying illustration. 
i fit into the Briefly, this device consists of a shield containing cer- 
tain navigating instruments, as well as a revolving 
\ ~ slats, sim 
hitting i iit 
’ l ire sick he il : 
‘ ys of the late “4 
showing the - 
bers side, if e intention ex a 
er cannot be seen = 
bie form at Linportant 3 
them the mattress x 
a 
cs [ this @eXtraore x ‘ 
‘ o be he ease vith a5 
set, or by adding 
2 it will not de ' 
nstant lying on ms 
st ontess 18 pos ' 
resses which we have a 
a 
aie 
For Better Pistons ss 
ry’ ‘ ss f pis ngs 18 OL course an % 
i . ind it depends upot ae 
* ‘’ 2. When they 2-3 
\ } made so ne this opera = 
ti i ~je . aay one hr A handy little tool for truing the grooves of pistons 
I ves quickl ind 
7 e piston and ru glass disk which forms the clear-vision porthole. The 
a » the bint glass disk is revolved at high speed by an electric 
motor, and the centrifugal force causes rain and snow 
to be swept off the glass, which always remains clear 
a on SS for use, 











The revolving glass disk in this shield assures clear 
vision at all times 



































An Automobile Repair Bench That Goes 
, to the Car 


ONVENIENCE is the keynote in the equipment of 
C the modern automobile repairman. In fact. most 
of his equipment is mounted on wheels so that it can 
be pushed about to where the work is to be done. 

Typical of such equipment is the accompanying au- 
tomobile repair bench, consisting of a four-wheeled 
vehicle carrying tool-trays and vises. The vises are 
so arranged as to hold the small parts as well as the 
large ones, such as cylinders and transmission mem- 
bers. Thus the repairman has all the necessary tools 
and vises at hand for a quick and satisfactory job. 


A New Crop for America 

UININE is used in great quantities in the United 
CD) canes and an enormous sum isannually paid for 
the imported drug, most of which comes from South 
America, its source being the cinchona tree. That this 
money could be kept at home, and a valuable new in- 
dustry established is the belief of many botanical 
experts, who point out that wide areas in the United 
States, throughout the Gulf States, and particularly in 
Alabama, seem well suited, both as to soil and cli- 
mate, to cinchona growing. In South America, cinchona 
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trees are found over an area of great diversity of soil 
and climate, the principal cinchona belt being a strip 
100 miles wide and 2,000 miles long. Many trees are 
found growing at altitudes of 2,500 to 9,000 feet above 
sea level. 

It is difficult to estimate the probable profits of 
growing an entirely new crop, but it is certain that if 
the trees would thrive, the profits would be large, as 
compared to most other agricultural enterprises.— 
Emmett Campbell Hall. 


The Wood Treatment Used in Denmark 


PENCIL wood company recently organized in Koge, 

Denmark, to prepare woods, especially the cheaper 
kinds such as birch, ash, and elm, is making use of a 
patented method which is said to make them more durable. 
All wood treated by this process is called teakin wood. 
Certain changes in the character of the wood which 
normally take place only after many years of drying are 
by this chemical process produced within 24 hours. 
Thereafter, when the moisture that may still be left has 
evaporated, the wood becomes harder and more durable 
than by the aging process. 

Teakin birch is a beautiful golden brown color, and 
when polished with potash it takes on a mahogany red 
hue. As soon as Canadian or Russian birch is obtain- 
able, the process will be applied to boards and planks of 
this kind of wood. Teakin ash is a substitute for teak. 
Teakin elm has none of the disadvantages of natural elm. 
Teakin fir is of a uniform color all through and is used 
for office fittings and furniture and for veneering. 


A New Use For Selenium 


NEW practical application for the metal selenium, 

has been suggested by a _ French scientist, 
L. Ancel. It is the use of selenium cells as smoke re- 
corders in chimneys. A selenium cell is mounted on one 
side of a chimney or flue; on the opposite side is fixed a 
lamp. 

The amount of light falling upon the selenium and 
hence the resistance of the cell will depend upon the 
density of the smoke in the flue; the fire can, therefore, be 
controlled by the galvanometer records. Ancel de- 
scribes the device very briefly; he mentions that the cell 
should admit of easy access so that the smoke settling on 
the glass cover of the cell may be wiped off, and also that 
selenium cells are very sensitive to infra-red heat rays as 
well as to light. It is not settled vet, in fact, whether 
the light effect on selenium is not essentially a heat effect ; 
that point would in a way militate against the reliability 
of the selenium cell to act as smoke recorder. Another 
novel application of selenium cells, mentioned by Ancel, 
consists in controlling the contact sulfuric acid process by 
the degree of the transparency of the gases in the reaction 
tube. Ancel, however, does not give any technical data. 

















Everything is at hand for repairing light cars, with 
this bench in use 
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OU’LL prefer Camel Cigarettes expert 

blend of choice Turkish and choice 
Domestic tobaccos to either kind smoked 
straight. Your taste will prove that! 


Camels are so exceptional in flavor, in 
fragrance and in mellowness that you 
quickly realize their remarkable quality. It 
will be your constant delight to find Camels 
so full bodied though so mild and smooth. 
You may gratify your keenest desires to 
smoke liberally. Camels will not tire your 
taste! 


Your enjoyment increases as you get to 
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18 cents a package 


Camels are sold everywhere in 
scientifically sealed packages of 
20 cigarettes; or ten packages 
(200 cigarettes) in a glassine- 
paper-covered carton. We 
strongly recommend this caz 

ton for the hoime or office 
supply or when you traved. 


PCIGARETTES 


know Camels better. They return such 
generous cigarette satisfaction. Camels 
certainly fit your taste exactly as if they 
had been made for it. 


Camels are unlike any cigarette you ever 
smoked. For instance, they leave no un- 
pleasant cigaretty aftertaste or cigaretty 
odor. In fact Camels are in a class by 
themselves! That’s why we ask you to 
compare Camels with any cigarette in 
the world at any price! You will not look 
for or expect premiums, coupons or gifts. 
You’ll prefer Camel quality! 


R. J. REYNOLDS TOBACCO COMPANY, Winston-Salem, N. C. 
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Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 
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DOLI AND METHOD OF APPLYING 
HAT? mt DOLLS HEADS I GOLDMAN 
art ff Hayman and Appenherrn, 105 E. 16th 
St New York, N. Y The invention has par 
ticular réference to coiffures or hair dressings 


r dole or other artificial figure made to sin 


being: Mi especially the inven 
ion relates to a process of applying either natural 
of dolls so as to present 
effedct By 


ulhesively se 


« artificial hair to heads 


ch figures th most pleasing 


yrocess strands of hair are 


such strands being | 


cured to the head at one end 


iressed and trained to cover other portions of 


the ead and adhesively secured thereto at 


intermediate their ends 
PENHOLDER.—J 
New York N Y 


invention is to construct @ pen- 


points 
RELEASING 
Ww Broadway, 


objects of the 


Greco, 4582 
Among the 


holder in such form as to provide for the easy, 


reliable, and sanitary releasing of the pen point 
therefrom after it has been used for any length of 
time without resorting to a special tool or soiling 
one’s fingers The device is simple, relatively 


cheap in construction and effective 
BLADE \. H. Bryant 
York, N. ¥ Ihe 


provision of a con 


In operation 


SAFETY 


17 Battery 


RAZOR 
Place, New 


tion has for its 


inven 
object the 
blade may 


wtion wherein a very high grade 


be produced having overhanging shoulders 
Another “object is to provide a safety razor blade 
with a back mounted thereon formed with an 
extension projecting beyond each end so as to 


produce shoulders for the blade 


FIREAKM Ww I Rosksusn \ppleton, 
Wis rhe object of the invention is to provide 
1 firearm arranged to permit of securely locking 

e barrel receiver to the main frame and to 
allow venient disass ibling of the parts for 
epairs cleaning ther purposes \nother 

ct is to permit of adapting the magazine 
to long rifle cartridges as well as to short cart 


ridges and without danger of the bullets jam 


ing in the magazine Another object is to 
suse the hammer spring to act on the magazine 
stch 

HOSE CLAMP lL. Hitt, 1135 Park Ave.» 
New York, N. Y Among the objects of the 


invention is to provide a clam ping device for a 
hose or other purposes including an anchor device 


comprising a cradle having rounded concave 


bearing and a rocker cooperating with the bear 


ing whereby the direction of strain applied to 


the band, or its equivalent, will always accomo 


late itself automatically to the most advan 


condition irrespective of the size or 


tageous 


diameter of the hose encircled by the clamping 


band 


FISHERMAN'S FLY H CASBSEDY, Sak., 


Brookhaven Mississippi he invention has 


construction 


wr an Hject the provision of a 


which will imitate a natural fly in appearance and 


ction when in the water An object is to provide 


s body arranged with clamping sections for 


lamping a number of different wings, in this 


way only a small supply of bodies is necessary 


while a comparatively large supply of flies may 


be at the 
MULTIPLE GUN I 
5s. D Ihe t of the 


t muitiple gun more 


lisposal of the fisherman 


Miller 


invention is to provide 


HoLzwartTn, 
obje« 


especially designed for use 





on aeroplanes or marine vessels or for use in 
the fleld against aeroplanes, infantry, calvalry 
and = otl ‘ ind arranged to permit of 
rit bullets in a tubular or a conical path 
\nother object is to provide a single trigger 
wctuating mechanism for simultaneously actuat 


ing the trigger of several machine guns to fire 


in unison, and to provide a single sighting means 
for the several guns 

ABSOLUTE HYGROGRAPH F 
\pie, care of Blue Hill Observatory 
Mass 
1 device by means of which a continuous record 
vapor per unit of volume 
\ further object 


G. Me- 
Read ville 


\n object of the invention is to provide 


of the weight of water 


in atmospheric air may be made 


is to provide 


permanent records may be made this 


! fixed seales indicating 


iaving 
various systems as for instance, absolute, cen 
tigrade, and Fahrenheit, ete., weight of dry air 


per cubic meter 


ation per cubic meter ind percentage of satur- 

ation at any temperatuce 
FURNITURE POLISH GH 

ton, N. Y An object of the 


provide a furnitureepolish which when applied to 


ALLEN, Clin 
invention is to 
furniture will clean the surface and leave the 
latter in a polished condition and which will also 
varnish on the furniture more 


A further object 


tend to render the 


plastic and less liable to crack 


i recording sheet by means of which | 
sheet | 


temperatures in | 


weight of water vapor at satur- | 


is to provide a polish which flows readily and does 


not require excessive rubbing to bring out the 
mixture 


mineral 


luster The composition comprises a 


of aqueous extracts of wood, sal soda 


|, beeswax and alcohol 


Hardware and Tools 

WRENCH ( M 
Ohio The 
provide a device by means of 
grip 
obtained 
the wrench as to make it capable of use in con- 


Middlefield 
primary object of the invention is to 
which a firmer 


WILKERSON 


upon the article operated upon may be 


A further object is to so construct 


| 


nection with pipes and other cylindrical articles 
in addition to its use with nuts and the like as 


monkey wrench 


LOCK J. E 
York, N. ¥ 


locks and has for 


an ordinary 
WINDOW 
New 


lates to window 


ool W 
rhis invention re- 


PHILLIPS 
130 St 
its object to 


provide a lockihg bar which is simple and strong 


and formed so as not to readily get out of order 
Another object is to provide a construction which 


is easily operated interiorly, but will not be 


readily observed from the exterior of the win- 


dow, the locks being at the ends of the sash bar 


anged centrally as is usually the 


instead of 
custom 
Machines and Mechanical Devices 
SPONGING MACHINE b. 
W. I8th St., New York, N. ¥ 
relates to means for operating or controlling the 
rolls for the 


CoRTESE, 169 
The invention 
actuation of the steam sponging of 
cloth The 


equivalent for 


object is to provide a motor or its 
operating the rolls 


either 


mechanically 
direction 
both ex- 


at any desired speed and in 


whereby the work may be performed 


peditiously, and in the best interests of the 
fabric 

METAL CASTING MACHINE.—L. Man- 
DELSTAMM, 143 W. 125th St., New York, N. Y. 


rhe invention relates to means for casting prec- 
ious or other metals and has particular reference 
to dental work in the making of plates or teeth 
from gold or the like 
provide for making a cast, including the provi- 
sion of a cup or receptacle for holding the mold 
and above it the metal which after being melted 
is to be delivered into the cavity A plunger is 
provided to be brought down over the molten 


Among the objects is to 


metal to force it into the cavity 

SEPARATOR H.u 
Wash. The invention 
apparatus more particularly 


SmirH, Magnolia Beach 
relates to @ separating 
intended for use in 
separating ores and the like, especially the separa- 
tion of slate from quartz or slate from diorite. In 
general the apparatu% is designed to separate 
approximately round, triangular, or 
particles from flat or elongated particles, without 
properties of the 


cubical 


reference to weight or other 


materials | 
} 
Railways and Their Accessories | 


PLEASU RE-RAILWAY P. F 
Ave., N. Brooklyn, N. ¥ 
invention is to provide a pleasure railw 


Meyer, 414 
of the 


y or roller 


The object 


designed for use in 
and like 
exciting and 
Other opjects 


coaster more especially 


pleasure resorts, exhibition grounds 
places, and arranged to provide an 
interesting ride for the passengers 

large number of 


the car 


are to accommodate safely a 


passengers in each car, and to prevent 


from jumping or leaving the track 
GRAIN-CAR DOOR R. ©. Lerrens, 2010 

E. 36th St Kansas City, Mo. The invention 

relates to car doors generally, but more 


particularly to grain car doors, the primary 
a simple, strong 
to the 
requirements of a door of this character, capa- 
ble of effective manipulation for the usual pur- 


of ready movement to and 


object being the provision of 


and durable construction conforming fully 


poses, and capable 


from operative position 
ATTACHMENT FOR LOCOMOTIVES 
G. C. Acker, 1846 Hubbard St., Jacksonville 


Fla The invention has for its object to provide 


== ——_- 








ie 








PRO 


DRIVING BOX 


SECTIONAL VIEW -THROUGH A 
VIDED WITH THE INVENTION 

a shoe and wedge for locomotive driving boxes 
wherein the shoe and wedge are steel, with an in- 
terchangeable cuff, or facing of brass or bronze on 
the wearing surface to permit the replacement of 
the cuff or facing when worn, without requiring | 
a new shoe : 

Pertaining to Vehicles 

AUTOMOBILE OR TRUCK WHEEL.— 
H. E. and P. R. Simmons, Huntington, Ind. 
This invention has for its general ohjects the 





oe 


provision of a puncture and bullet-proof wheel 
which is of inexpensive and durable construction, 
reliable and efficient in use, and so designed as 
to provide a maximum resiliency by the use of 
air under without the well-known 
objections to the present type of pneumatic 
tires, the device is 90 constructed that it absorbs 
shocks and insures smooth running of the vehicle 


pressure 


BUSHING PULLER.—F. X. ArzBencer, 
P. O. Box 151, East Islip, N. Y. The object of 
the invention is to provide a bushing puller 


arranged to permit the user to conveniently and 
quickly remove a worn out or otherwise defective 
busning from its support with a view to replacing 
it with a new one. Another object is to permit 
the use of the bushing puller on the front spring 
perch of an automobile with a view to remove 
the bushing from the perch in case it is worn 
out by the bolt of the spring shackle. 
METHOD OF MAKING PUNCTURE- 
PROOF-TIRE-TUBES.—G. F. ARMSTRONG, 
care of Armstrong Rubber Co., 132 Moore St., 
Garfield, N. J This invention relates to punc- 
ture pra@f tubes such as inner tubes commonly 
used in pneumatic wheels for bicycles, motor- 
cycles, automobiles or the like, and has partic- 
ular reference to the manner of 
with respect especially to the 


manufacture, 
composition, the 
finished tube comprises an inner member and an 
outer member spaced from each other along the 
sides and tread portion forming a pocket filled 
with an annular mass of semi-fluid viscous com- 
which in 
cent shaped 
TRACTOR ATTACHMENT FOR MOTOR- 
VEHICLES.— M. L. Apams, 910 Stewart St., 
Seattle, Wash. The invention relates to tractor 
attachments for motor driven vehicles in general, 
but principally for farm work and consequently 
one of a rugged which embodies 
means whereby the tractor can be turned within 
its own length simply by the manipulation of the 
braking devices Another object is to 


position, cross section becomes cres- 


construction, 


provide 
an attachment which embodies a compensating 
or defferential gear whereby a uniform driving 
torque is applied to the axles at both ends 

AUTOMOBILE-LAVATORY.—W A. De- 
nuFF and E. T. Grirrin, 2034 E. 30th St., Balti- 
more, Md. The object of the invention is to 
provide an accessory so mounted and constructed 
as to be capable of ready gonvenient use at all 
times without infringement upon the otherwise 
occupied car space or interference with its normal 
use. Another object is the provision of a lava- 
tory which will be sanitary and normally conceal 
its true character, while exposed to full view at 
all times, will aveid detraction from the general 
appearance of the car 


DRIVING MECHANISM—F. CC. Gver 
xLicH, Ocean Drive, Stamford, Conn. Among 
the principal objects of the invention are, to 


provide mechanism with means for gradually 
varying the effect thereof, to provide means for 
differentiating the applied power to the operating 
conditions of the vehicle in which the mechanism 
is employed, to provide means for balancing 
the power applied and the resistance thereto as 
exerted, and to avoid loss through leakage of the 


power transmission medium 


Designs 
DESIGN FOR A FLAG.—H. M. Hotpen, 
175 Tounell Ave., Jersey City, N. J. 
DESIGN FOR A BANNER, FLAG, PEN- 


NANT, SIGN, EMBLEM, OR ARTICLE OF 
A SIMILAR NATURE.—M. Leur, 6 Ainslee 
St., Brooklyn, N. Y. 
DESIGN FOR A BEDSPREAD.—M. 
OxrsTrReEIcueEer, 129 Ave. C., New York, N. Y. 
DESIGN FOR A SAVINGS-BANK.—A. 
Go.pperG, 714 Harris Trust Co., Chicago, Il. 


ee — a 


We wish to call attention to the fact that we 
are in a position to render competent services in 
every branch of patent or trade-mark work. Our 
staff is composed of mechanical, electrical and 
chemical experts, thoroughly trained to prepare 
and prosecute all patent applications, irrespective 
of the complex nature of the subject-matter in- 
volved, or of the specialized, technical or scien- 
tific knowledge required therefor. 

We also have associates throughout the world, 
who assist in the prosecution of patent and trade- 
mark applications filed in all countries foreign to 
the United States. 

MUNN & CO., Patent Attorneys 
233 Broadway, New York, N. Y. 


Branch Offices: 625 F Street, Washington, D. C. 
801 Tower Bldg, Chicago, Il. 
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Handling Grain by the Boat-Load ] 
(Continued from page 226 | \ 
marine tower and galleries. The incline 
gallery, leading from the marine tower 
to the plant, is equipped with four belts, y 
each having a capacity of 25,000 bushels 
per hour, This may be discharged into 
one hold or split up and fed into four or | 





more. 
Much of the 


cars; much of it comes down the river. | 
For the purpose of receiving barge- 
brought grain, the marine tower is; 
equipped with a pneumatic conveyor, | 
which adapts itself readily to the rise | 


and fall of the Mississippi River—a dif-' 


ference of about 20 feet. The pneumatic | 
conveyor sucks the grain up to the top| 
of the tower, where it is put into hop-| 
pers; then it is dropped to one of the four 
shipping belts running along the incline 
gallery into the workhouse. Here it is} 
shot up to the top floor, through the gar- | 
ners into the hopper scales, and finally | 
taken over the pelts through the spouts 
into the bins, 

The protection of the 
teed by 


grain is guaran- 
a careful system of temperature 
reading. When 95 degrees is reached, ac- 
cording to the plant foreman, the grain 
This is done by lifting it 
out to the top of the plant, and dropping 
again, or by using a cooler bin. 


The elevator is of steel and reinforced | 
concrete and is entirely operated by elec: | 
tricity. It is said to be the cleanest in } 
the world, due to its dust collecting sys- 
tem, which not only keeps it clean, but, 
by removing this danger of fire, gives to 


the elevator a most advantageous insur- 
ance rate for grain stored. 


must be cooled. 


Hybrid Vigor and Its Meaning 





(Continued from page 231) 
effect and for the most part incapable of 
lixation. 

For many years it has been thought this 
stimulation from crossing was of a phys- 
iological nature resulting from the union 
of unlike hereditary complexes. It is a 
matter of common knowledge that the 
develop into | 
the male 


egg of most species cannot 
an embryo unless fertilized by 
germ cell usually coming from a different 
individual. It was argued from this that | 
the union of sex cells from unrelated | 
having diverse heredities | 
would increase this stimulus to develop- | 
ment. It is now believed that this is an 
unnecessary assumption as a more simple 


interpretation is at hand 


orgalisms 


UL, 


SCIENTIFIC AMERICAN 


LES 
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If We Made It Cheaper 
It Would Cost You More 


WISCONSIN with a lower initial cost would cost 


the manufacturer the time of high-priced mechanics 
to adjust, run-in and test 
it. [The dealer would 
face costly “service” 
demands. And you, 
the ultimate user, would 
have to pay for con- 
tinual adjustments and 
repairs. 





me a i, 


o=l. 


But a Wisconsin is 
finished where it should 
be—in our factory. 
When a Wisconsin leaves the shops it is oper- 
ation perfect—carefully adjusted, fitted, run-in and rigidly 
inspected. Every working part is fitted to the thousandth 
part of an inch. When it reaches you it runs cool and 
sweet—gives that clean, sturdy, reliable power that is 
so characteristic of a Wisconsin-powered vehicle. 





———~- 


When you buy a car see that it is Wisconsin Motored. 
It may cost you slightly more, for the manufacturer of a 
mediocre car could not afford to use 
a Wisconsin Motor, but in the end 











to the Austrian menk, 


Mendel, that the first real beginning in 


It was due 


the study of inheritance was made, While 
Balzac was writing that “hereditary is at | 
maze in which science loses itself,” Men 

del in the seclusion of his cloister garden | 


subject and furnished the key to the prob 
lom of consanguinity. Mendel’s great con- 
tribution was to show that visible charac 
teristics are transmitted from generation 
to generation independently of each other 
and unaltered by the accident of having 
sojourned for a lifetime in a particular 
individual. But instead of all character- | 
istics being transmitted independently as | 
the work of Mendel first indicated, it has 
been shown by Bateson in England and 
Morgan in America that characteristics | 
are carried in groups and that it is these 
sroups of hereditary potentialities which 
Mendelize, that is, which shuffle them- 
selves about and put themselves in dif- 
ferent combinations. 


laid the foundation for this th 
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These conclusions which have only re- 
cently been arrived at were first devel- 
oped in England by the aid of the com- 
mon garden flower, the sweet pea. Later 
the Columbia University laboratory chose 
40 organism which proved to be admira- 
bly well suited for experimental work of 
this kind. It was the little red-eyed fruit 





shat whose tiny presence warns the 
housewife that some of her fruit is 
Spoiling. 


( it will cost you far less. 


A letter will bring you complete specifications 
and some interesting information about Wisconsin 
Honors. 


Wisconsin Motor Mfg. Co. 


Station A, Dept. 352, MILWAUKEE, WIS. 


Distributors : 
New York Branch: T. M. Fenner, 21 Park Row, 
Factory Rep. 
Marine Equipment & Supply Co. 
610 Arch Street, Philadelphia, Pa. 


Pacific Coast Distributor: Earl P. Cooper Co. 
1310 So. Los Angeles St., Los Angeles, Cal. 


Dynamometer— 


Tested for Power 


Power output of Wis- 
consin Motors is certified 
by testinggeach motor with 
an electric dynamometer. 
It must deliver its specified 
horse-power before the in- 
spector passes it. 





The current generated 
is utilized elsewhere in the 
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Williams’ 
“Vulcan” 
Drop-F orged 
Safety Lathe Dogs 


The modern employer's first consid- 





eration is the safety of his men. They 
ire ed to every protection, and 
Hi ; . 
ii — traight it is good business to give it to them. | 











Wit! lependable tools, and with the 
fear of accident removed, the me- ‘ 
H chanic turns out not only better work 
but more and more of it. 
t wo wane , nae 
ma Che Vulcan” Safety Lathe Dogs will 
do everything that any lathe dog can 
We do, and without risk to the operator. 
i ; — . 
H| Williams’ “Superior” Quality is budlt 
i} ‘ * P 
i into them-—our strongest possible 
| guarantee of their excellenc« 
Write for Machinists’ Tools Booklet 
if} 
ti] 
i J. H. WILLIAMS @ CO. 
Hl “The Drop-Forging People” 
I - Western Office and Warehouse General Offices: 
iH 8 S. Clinton Street 28 Richards Street 
i Chicago, Illinois Brooklyn, New York 
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bears this special mark ad- 
ded below regular brands: 
WHEN 
are specifying for 
copper steel alloy 


rust 








you specify Keystone— you 
satisfaction. The 
sives added resist- 
ance and unequaled service. 
Actual time and weather have demon- 
strated the supe riority of this material 
for all uses where substantial wear and 
durability are important factors. 


to 


Whether you are a large user of sheet 
and tin mill products, or require only 
anew me roof, or the replacement 
of some ¢€ xposed sheet metal work, you 
iid know the advantages of Key- 
stone Copper Steel Sheets and Tin 
Plate Sh: all we send Facts booklet? 


AMERICAN SHEET AND TIN PLATE COMPANY, General Offices: Frick Building, Pittsburgh, Pa. 


. —— ——— 


ae 


Apollo 


Galvanized Roofing and Siding Products, as 
formed from APOLLO-KEYstONe Copper 
Steel Galvanized Sheets, give unequaled 
service. Keystone quality is also supplied 
in Black Sheets, Roofing Tin Plates, etc. 
Demand this material for Roofing, Siding, 
Cornices, Spouting, Gutters, Cisterns, Cul- 
verts, Tanks, Flumes, and all exposed sheet 
metal work. This Company manufactures 
Sheet and Tin Mill Products of every 
desc rigtion and for every known purpose. 


tal 


shot 
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SCIENTIFIC AMERICAN 


individual 
other words, 


the 
and 
there is 


good qualities go to one 


some to another. In 


of development when close-mating fol 
lows crossing, due to the parceling out 
of the favorable growth factors. Because 


character factors are carried in groups 
it is practically impossible to obtain all 
the good qualities of the hybrid recom- 


bined in any one pure-breeding individual. 





|} sults from a 


The Original 


COPPER STEEL 





According to this view hybrid vigor re- 
temporary securing of all or 


|}many of the good qualities from two di- 


| verse parents. The reduction in size and 
| vigor is merely going back to the con- 
|} dition of the parents before they were 
lcrossed. In this way it is a passing 
effect leaving no permanent imprint for 
good or for evil on the race. The con 
sequences of crossing and close-mating 


more im- 


these neces- 


are far 
portant 
sarily 


reaching and indirectly 
than is indicated by 
brief statements. 

Hybrid vig 


ror is a cloak of armor pro- 
tecting 


many individuals possessing hid- 
den and unfavorable charac- 
ters from the stern but just hand of nat- 
ural selection. The outcropping of these 
undesirable traits in human society 
but nevertheless reliable evidence 
they make up a part of the inheritance. 
Feeble-mindedness, insanity, epilepsy, 
| genital cataract and deaf-mutism 
mentioned as_ illustrative. In 
prmoret deficiency, dwarfness, 


weaknesses 


is sad 
that 


con- 
may be 
plants 


suscep- 


tibility to disease, absence of supporting 
root structures are comparable. Such 
characteristics and many other weak- 
nesses of a more indefinite nature remain 
hidden from sight for the most part in 
wide and continuous crossing. They rare- 
|ly make their appearance because the 
chance for the mating of two individuals | 
| possessing the same deficiencies is slight. 
| Usually what one parent lacks the other 


supplies so that there is a pooling of 
hereditary resources enabling the off- 
spring to make the best of bad ancestry. 
When like heredities are brought to 
gether the undesirables appear although 
they may not have been even suspected 
by the parents transmitting them. Here 


lies the real danger in consanguinity. In 
close inter-mating the chances for like 


together are enor- 
that the results of 
small degree if the 
generations have been long out- 
decidedly injurious or 


to be brought 


increased so 


factors 
mously 
inbreeding, even in 
prey ious 


crossed, may be 


| even disastrous. 
| But to consider inbreeding as harmful 
| is like blaming the detective for ‘the| 


Instead of being con- 
be commended. It is 


crimes he unearths. 
demned it should 
now clearly 
tinued close-mating has greater value in 
practical plant and animal improvement 
than previously realized. By subjecting 


a reduction in size and rapidity | 


seen that the system of con- | 
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Over one hundred inherited character- |! ILLEGAL NOTICES 
istics have been found in this insect. All 
these hereditary differences are deter- = = 
mined by factors carried in four groups. P AT E. N y 3 as 
Other animals and plants have different 
number of groups but the existence of no - _— * TURN’ 
such a method in the transmission of fb, Bag Ryn hertlnpaii 
hereditary characters is rapidly being de- write fully and freely to Munn & 
termined for many organisms. Co. for advice in regard to the best 
This is the importance which these way of obtaining protection. Please 
|facts have for the inbreeding problem: send sketches or a model of your in- 
when two races are crossed all the char- | vention and a description of the 
acteristics of both parents are transmit- | device, explaining its operation. 
ted to the hybrid offspring but many of | All communications are strictly con- 
them are unable te express themselves as | fidential. var van _ ppancheree agen 
ee ee : Pa 2 ing over a period of seventy years, 
they are hidcen or covered over by other |= enablés us in many cases to advise 
characteristics. In the majority of cases|— jn regard to patentability without 
the more favorable characteristics tend | any expense to the client. Our Hand- 
to dominate in this fashion so that the Book on Patents is sent free on re- 
progeny is better able to grow than either quest. This explains - ae 
parent because it has the best of both|= terms, etc., in regard to Patents, 
parents to draw upon. But when the| Trade Marks, Foreign Patents, etc. 
hybrid itself comes to reproduce, the un- SCIENTIFIC AMERICAN 
favorable characteristics which lie dor- contains Patent ie Sen ay of 
mant make their appearance in the pro- aaipatmadon. ne 
geny so that the extra growth and vigor |= SOLICITORS 
of the hybrid is only temporary. When |S MUNN & Co., - I rineony = 
i 7 . == 626 Woolworth Bidg 625 reet, 
segregation comes in the production of = NEW YORK ana WASHINGION, D.C. 
the second hybrid generation some of 801 Tower Bidg., CHICAGO, ILL. 








. Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one yeur $5.00 
Scientific American Supplement (established 
ee SO PURE iv ercnnndsdionsweeeens 
Postage pr 5 en in United States and possessions, 
Mexico, Cuba and Panama 


Foreign Postage 
Scientific American $1.50 per year additiona). 
Scientific American Supplement $1.00 per yea: ad- 
ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Supplement 50c per year addi 
tional. 
The combined subscription rates and rates to foreign 
countries, including Canada, wi!l be furnished 
upon application 
Remit by postal or express - hee order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


BUSINESS OPPORTUNITIES 


less 





SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and mana ulesmen. 
$300 to $1500 necessary Will allow expenses to Balti- 
more as explained. Address, Treasurer, 416 N. Howard 


St., Baltimore Md 


WANTED 


THE exclusive manufacturing rights of some ma 

| chine, device, or article in the metal line—patented or 

otherwise, by one of the most completely equipped 

= snufacturing plants in Indiana. Address: W. M. F.— 
P.O. Box No, 263, Bedford, Indiana. 


SOMETHING NEW! 
TAWKING Tryle letters and figures for Signs, Bulle 
tins, House Numbers, Honor Rolls, General Publicity— 
Everybody a prospect—Big Profits. Quick Sales— Free 


Sample— Write quick. ©. F. Lorenzen & Co., 204 Reaper 
Block, Chicago 


SITUATION WANTED 
PRODUCT ENGINEER. Young man, formerly con- 
nected with Edison Laboratory. Experienced in ez- 


perimental and development work and model construc- 
tion. Desires position as engineer of product develop- 





ment with responsible individual or firm engaged in 
manufacturing or experimen - al work. Address: Willis 
S. Fridell. 1820 Kilbourne PL, N. W., Washington, D.C. 


“TOY MAKING OUTFITS 

AMERICAN Made Toys wanted. Toy Soldiers, Army, 
Navy, Marines, Cannons, Machine Guns, Warships, ete. 
Exceptional, favorable chance offered to Homeworkers 
and Manufacturers on large and small scale. Enormous 
demand and future in American Made Toys. We buy 
these goods all year, attractive prices paid for painted 
goods. Experience or tools unnecessary. Hundred and 
more made complete per hour. Cast.ngform outfits 
from $3.00 up. Booklet and information free. Toy 
Soldier Manufacturing Co., Dept. B, 32 Union Square. 
New York, 


EUREKA SWITCHBOARDS 
EUREKA Switchboards are Standard for High-Volt- 
age Currents, Stations, Powerhouses. Send Blueprints 
for quotations. ‘The Eureka Marble and Tile Works 

Company, 179 Maple Street, Columbus, Ohio. 


BEA ACCOUNTANCY 


C. Mins fo manthe of home study by new syste 
i FREE tnternationsl accountants Sooiety 








| HANDY MAN’S WORKSHOP AND LABORATORY 


Compiled and_edited by A. Russell Bond. 
|6x8% inches. Cloth. 467 pages. 370 illus 
trations. $2.25. Postpaid $2.40. 


A compilation of hundreds of valuable sugges 
tions and ingenious ideas for the mechanic and 
those mechanically inclined. The suggestions are 
practical and the solutions to which they refer are 

of frequent occurrence. It may be regarded ed as the 
om collection of ideas of resourceful men pub- 
is 
Seiggeific Aces American Publishing Co. 
worth Bidg., New York 
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Does Your Hand 


Itch for a Pencil? 


Ik your hand itches for a pencil you may have 
in you the making of a great cartoonist. You 
do not have to be a genius. If you have a liking 
for drawing and develup it intelligently, there are 
many opportunities for you in this profitable proe 
fession. 

Through the Federal Course in Applied Cartooning 
America’s 32 greatest cartoonists wilt help you succeed, 
Among these men are Clare Biggs, J. T. McCutcheon, 
Sidney Smith, and Fontaine Fox. ‘They show you by 
examples how they began and what were their stepping 
stones to success. 

_ “A Road To Bigger Things” Free 

This interesting book contains studio pictures of the 
members of the Federal Staff and describes the Federal 
Course in detail. Write now for your free copy to: 

FepeRAL ScHoor or AppLiep CARTOONING 
9924 Warner Building Minneapolis, Minn. 
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/ THE 100% WIRELESS 
~ =. »MAGAZINE 
The magic of wireless is 
calling. You can now hear 
wireless phone talk and 
Feceive messages from Eu- 
| rope. All about these and 
hundreds of other import- 
ant things of interest to the 
amateur are in t h 
The 


Amateur News. 
biggest ~ 





‘eatest and 
magazine in U. 
Over 100 illustrations, 48 
big pages and over 60 

articles. 

Nothing but wireless 
One copy will convince you. 
On all newstands | 5c, $1.50 
a year, Canadaand Foreign 
$2.00. Sendfor free sample. 











Radie Amateur News, 237 Fulton Street, New York City 
Sargent’s Handbook of AMERICAN PRIVATE SCHOOLS 
AStandard Annual of Reference. Describes critically and dis- 
crimately the Private Schoolsof all classifications. All the 
Schools of the country are described and tabulated. Compar- 
ative Tables give the relative cost, size, age, special features 
The Educational Directories are invaluable to educators. Intro- 
duct ry Chapters review interesting developments of the 

year in education. 
Our Educational Service Bureau will be glad to advise and 
write you intimately about any school or class of schools in 
which you are interested. 

Fifth ton, 19/9, revised and urged, 768 page 








PORTER E. SARGENT, 14 Beacon Street, Boston, Mass. 
JEWELRY WORK 


LEARN WATCHWORK AND ENGRAVING 


A fine trade commanding a good salary and your 

services always in demand 

or you can startin busi- 

ness for yourself. At 
BRADLEY IN 


The greatest school for 
watchmakers inthe world. d- 


Formerly Par- 


of in- 
formation. Ise teach Optics 
and Instrument Repair. 














You can be quickly cured, if you 


STAMMER 


Send 10 cents coin or stampe for 70- 
mering and Stuttering, “Its Care.” It tells how I 
cured myself after stammering for 20 years. 


Benjamin WN. Bogue, 808 Bogue Building, Indianapolis 









SLIDE RULE 


ll instantly add, subtract, multiply, 
vide, solve p 


no’ . ‘or our 
of slide rule. All types from 50¢ to $10. 
Instructions in Logarithms and 
nometry free with every catalogue. 


Gilson Slide Rule Co., _ Niles, Mich. 


Double Service®”) 
From One Socket. , 


Why do without 1i 1 
electric light socket’ pa on aed b 












The 


a 
Gives extra outlets to single sockets. 
At Your Dealer's 


nae 


BENJAMIN 
ELECTRIC 
MFG, CO. 
Chicago 
New York 
San Francisco 














|nently helping the situation in the least. 
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| about 





a naturally 
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cross-bred race to a rigid 
process of continued self-fertilization or 
inter-mating of the closest kind, possible 
weaknesses are brought to light and may 
be eliminated. The purified types can | 
then be best estimated according to their 
true worth since stripped of the protec- 
tion of hybrid vigor they must stand or | 
fall on their own merits. In this way in- | 
breeding may be made a potent factor for | 
permanent betterment. 

What application § these conclusions | 
may have in eugenics one may not even 
hazard a guess. In the present state of 
our lack of knowledge it is worse than | 
folly to make recommendations for the | 
guidance of practices in marriage with 
regard to the consequences of consanguin- 
ity. In some cases the result of close- 
mating has been a gain, in others a ca- 
lamity. It is not yet possible to predict 
with surety what will be the outcome in 
particular instances. What is important 
is the constitution of the ancestry in re- 
spect to inherited characters. Our pres- 
ent indifference to the keeping of accu- 
rate and permanent records of the phys- 
ical and mental traits of every individ- 
ual in the country will sometime be looked 
upon as nothing short of criminal care- 
lessness. The one outstanding feature is 
clear that in avoiding relationship-mar- 
riages to prevent the appearance of un- 
desirable characters we are not perma- 





Deficiencies and weaknesses instead of 
being eliminated as we _ wished they! 
might be are merely covered over, hidden 
from sight and handed on as a problem 
for future generations to 





solve. 


Uprooting a Tree With Dynamite 
(Continued from page 231) 

The blowing up was carefully prepared 
for by the drilling of no less than 24 holes 
the roots of the giant derelict. In 
these were distributed 110 pounds of dy 
namite in 220 half-pound cartridges. The 
charges were connected in series and set 
off by a machine 500 feet from the spot. 
The detonation lifted the entire tree from 
the ground, and filled the resulting crater 
with the The drilling of the 
holes was performed by aid of a small 
gasoline engine.—Foster C. Hillegass. 


debris. 


Our Technical Achievements in the 


Great War 
(Continued from page 233) 
growing ascendency of the Allies was 
due entirely to the Americans. By No- 


vember 1 the Allied rifle strength had a 


superiority over the German of more 
than 600,000 rifles. 
Thirteen Battles 
American troops saw service on prac- 


tically every stretch of the Western Front, 
from the British line in Belgium to in- 
active sectors in the Vosges. In a sense} 
the entire war on the Western Front was 
a single battle, but thirteen major oper- 
ations have been recognized in which | 
American units were engaged. The names | 
of the battles and the number of Ameri- | 
cans engaged are given in the ACCOMPANY= | 
ing table: 

Approximate 
number of 
Americans 
engaged 


Operation 


West Front—Campaign of 1917: 
Cambrai, Nov. 20 to Dec. 4— 


West Front—Campaign of 1918: 

German offensives, March 21 to July 18— 
Somme, March 21 to April 6... 2,200 
Lys, April 9 to 27 .....csccces 500 
Aisne, May 27 to June 5 ...... 27,500 
Noyon-Montdidier, June 9 to 15 27,000 | 


85,000 
11— | 
270,000 | 
54,000 
85,000 
108,000 


550,000 


Champagne-Marne, July 15 to 18 
Allied offensives, July 14 to Nov. 
Aisne-Marne, July 18 to Aug. 6 
Somme, Aug. 8 to Noy. 11 
Oise-Aisne, Aug. 18 to Nov. 11... 
Ypres-Lys, Aug. 19 to Nov. 11.. 
St. Mihiel, Sept. 12 to 16 
Meuse-Argonne, Sept. 20 to Nov. 
BE iduedesecawul 400086 ¥nlen? 1,200,000 
Italian Front—Campaign of 1918: 
Vittorio-Veneto, Oct. 24 to Nov, 4 





1,200 





Get the Count in Time 


You want to know machine-output while there's time 
to improve the rate-of-work on any particular run. 
Counting production as the machine works shows 
what you're getting as you go along—makes it easy 
id to a standard speed when you go 


to ho 








The No. 14 Ratchet 
Counter above registers 
one for each throw of the 
lever, recording number of machine 
operations. Supplied with outside 
stops which regulate the throw of 
the lever, alwhe return spring 
action which automatically returns 
the lever into position for the next 
count. The lever is adjustable, 
allowing the counter to be used at 


any angle. Price, $2.00. 


(Cut nearly full-size) 


W hatever*purpose you want a counter for, there’s 
a Veeder just suitable. 
and sizes for every machine. 


The Veeder Mfg. Co., 





by a 


This large Set-Back Rotary Ratchet Counter 
records the output of punch presses, metal-stamp- 
ing machines and hen where a reciprocating 
movement indicates an operation. Registezs one 
for each throw of the lever, and sets back to zero 
from any figure by turning knob once round 
Provided wi from four to ten figure-wheels, as 
required. Price with four figures, as illustrated, 
$10. (List.} Equipped with lock and keys to 
prevent tampering with the record, $1.50 extra. 
(Cut less than \% size 


Booklet shows styles 
Send for copy. 


18 Sargeant St. 
Hartford, Conn. 
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The Trad Blazer of Progress 


Under its mighty impulse mountains are leveled and valleys filled 
for the highways of trans 
other Eart 


tation. 
that cities may be builded. It transforms 
the barren, stump filled soil into verdant fields and fertile farms. 
It makes possible every home and brings comfort into every life 


GU PONE 


the world’s leading brand of industrial explosives. 
insensitive to ordinary shocks of transportation and handling. 
achievement of American scientific research and manufacturing skill. 
of pounds are used annually by civil, railroad and mining engineers, contractors, = 
road builders, quarrymen and farmers. 


For fu'l information address 


E. |. du Pont de Nemours & Co. 


—_ 

a 
Red Cross Dynamite =] 
4} 
—a master builder—an efficient laborer —a constructive agent of the highest catibre- =} 
Powerful, quick, low-freezing : i 
kt represents a distinct ~ 

ee 
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You can save money by wearing W.L.Douglas 


shoes, the best known shoes in the world. Sold by 106 
W.L.Douglas own stores and over 9000 shoe dealers. 
W. L. Douglas name and the retail price stamped on 
the bottom guarantees the best shoes in style, com- 
fort and service that can be produced for the price. /\_- 


Since 1883 W. L. Douglas name and the retail 
price has been stampedonthe bottom of theshoes 
beforethey leave the factory. The stamped price 
is mever changed; this protects the wearers 
against unreasonable profits and has savedthem 
millions of dollars on their footwear. 


The stamped price is W.L.Douglas personal guar- 
antee that the shoes are always worth the price 
paid for them. The prices are the same every- 
where—they cost no more in San Francisco than 
they do in New York. 


W. L. Douglas $7.00 and $8.00 shoes are abso- 
lutely the best shoe values for the money in this 
country. They are the leaders everywhere. W.L. 
Douglas $9.00 and $10.00 shoes are made 
throughout of the finest leather the market 
affords, with a style endorsed by the leaders of 
America’s fashion centers; they combine qual- 
ity, style and comfort equal to other makes sell- 
ing at higher prices. 


W. L. Douglas shoes are made by the highest 
paid, skilled shoemakers, under the direction 
and supervision of experienced men, all working 
with an honest determination to make the best 
shoes for the price that money can buy. 


The stamped price 
is W.L. Douglas 
personal guarantee 
that the shoes 
are always worth 
» the price paid 
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———— BOYS j 
Ww SHOES \\/ 
Best in theW orld 
- $4.00 $4.50$5.00 


CAUTION 
Insist upon hav- 
ing W. L. Douglas 
shoes with hisname 
and price stamped 
on the bottom. 














If W.L. Douglas shoes 
cannot be obtained in 
your vicinity, order 
direct from factory 
by mail, Parcel Post 
charges prepaid. 

Write for [lustrated 
Catalog showing how 
to order by mail, 


blo Greeglas 


Pres. W. L. Douglas Shoe Co. 


163 SPARK STREET. 
BROCKTON, MA8&8. 
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and developing in: entions 


A 96-PAGE CATALOGUE and developing in, enticis 


OF kik Mfg. Co, 


Scientific and | 





Without beret 


Give us only your ideas 
INVENT S develop them. Weare experts 
in model and experimental work 


Desixning and building 


eTY a specialty 


1926 Broadway, New York 











ve, to 1emove 


Tar ee prevent pitting and seale formation 
i echnical Books : Pam ohiet Ah "request — beck guarantee 


| SOLVINE MFG. CO. 
, LITA 


listing 2500 titles on 500 sub- 
jects, may be secured by addressing 
SCIENTIFIC AMERICAN 
PUBLISHING CO. 
Woolworth Bidg., New York : 





| 899 Clinton Street _ 
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REILLY'S 









b Jersey City, N. J. 

Corliss Engines, Brewers 
and Bottlers’ Machinery 
| The VILTER MFG. CO 


Milwaukee, Wis. 


THE BRIDGEPORT CHAIN CO. 


n Smal! W 
and Fiat Stamprngs 


re Shape 


BRIDGEPORT, CONNECTICUT 


WEATHERWAX 


BRICK & CONCRETE PAINT 


Saves Money on Every Building Painted 
Wonderful preservative of brick, cement and concrete buildings, 


foundations, chimneys, etc. Saves money on ever 


y outdoor job. 


Covers and prevents white stains. Prevents crumbling and crack- 


ing. 
building. 


Covers more surface with less paint in less time. 
Sprays or brushes on dry surface in any temperature. 


Outlasts 


Colors—Standard Brick Red, Dark Brick Red, Standard Brick 


Brown, Black and Uncolored. 


Color chart and free sample on request 


THE REILLY COMPANY, Indianapolis, Ind. 


lants: Indianapolis Minneapolis Mobile Seattle Norfolk 


we 


we will 


builer scale 
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The Great German Offensive 


The 1918S campaign opened with the 
Germans in the possession of the offen 
sive In a series of five drives of unpre 
cedented violence, the Great General 
Staff tried to break the Allied line and 
end the war These drives took place in 
live successive months beginning in 
March: and each drive was so timed as to | 
take advantage of the light of the moon | 
for that month. The ground won by the} 


Germans in each oftensive is shown on the | 
the 


accompanying map; the arrows show 
which American troops fought, 


and the small numbers are 


points ut 
the numerical 
designations of American 
taking part. 


The first drive opened on March 21, on 


the 


a OO-mile front across the old battlefield 
of the Somme. In 17 days of fighting the 
Germans advanced their lines beyond 
Noyon and Montdidier and were within 
}12 miles of the important railroad cen- 
ter of Amiens with its great stores of 
British supplies. In this battle, also 
known a& the Picardy offensive, approx)- | 
mately 2,200 American troops, serving 
With the British and French, were en 

The attack upon Amiens had been but 
partially checked when the enemy struck 
ixuin to the north in the Armentieres se« 
or and advanced for seventeen miles up 
he valley of the Lys A small number 
of Americans, serving with the British, 
participated in the Lys defensive. 

For their next attack (May 27) the 
Germans selected the French front along 


he Chemin des Dames north of the Aisne. 


The line from Rheims to a little east of 
Novon was forced back Soissons fell, 
and on May 31 the enemy had reached 


the Marne Valley, down which he was ad- 


| 

iowa ing in the direction of Paris. At this 
| critical moment our Second Division, to- 
j}gether with elements of the Third and 
| Twenty-eighth Divisions were thrown 
|into the line. By blocking the German 
advance at Chateau-Thierry, they ren 
dered great assistance stopping per 
jhaps the most dangerous of the German 
|drives. The Second Division not only 
j}halted the enemy on its front, but also 


| recaptured from him the strong tactical 
| positions of Bouresches, Belleau Wood, 
and Vaux. 

The enemy had by 
lished two salients threatening Paris. He 
now sought to convert them into one by 
|a fourth terrific blow delivered on a 
front of 22 miles between Montdidier and 
Noyon. The reinforced French Army re- 
sisted firmly and the attack halted 
after an initial advance of about 6 miles. 
Throughout this operation (June 9-15) 
the extreme left line of the salient was 
defended by our First Livision. Even be- 
fore the drive began the division had 
demonstrated the fighting qualities of 
our troops by capturing and holding the 
town of Cantigny (May 28). 

There followed a month of comparative 
quiet, during which the enemy reassem- 
bled his forces for his fifth onslaught. 
On July 15 he attacked simultaneously 
}on both sides of Rheims, the eastern cor 


Was 


|ner of the salient he had created in the 
| Aisne drive. To the east of the city he 
ljenined little. On the west he crossed 
the Marne, but made slight progress. His 
path was everywhere blocked. In this 
battle 85,000 American troops were en- 
gaged—the Forty-second Division to the 
| extreme east in Champagne, and the 
Third and Twenty-eighth to the west, 


near Chateau-Thierry. 


The Allies Take the Offensive 
The turning point of the war had come. 
German offensives had been 
Tho initiative now passed from 
Foch, and a se- 


|The great 
stopped. 
| Ludendorff to Marshal 


ries of Allied otrensives began, destined 
to roll back the German armies beyond 
the French frontier. In this continuous 


Allied offensive there may be distinguished 
| six phases or major operations in which 


divisions 


his offensive estab- | 


| 
| 
| 
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Monarch Lathes 


Quantity production 
of a high class ma 
chine tool has made 

price of 


possible the hw 
MONARCH Lathes 
( 


o 20 in. swing 
p guaranteed te 





att 
Write for a catalog. 


The Monarch Machine Tool Co. 


America’s Largest Lathe Builders 


Sidney, Ohio 








| 103 Oak Street 
















Successful More 
Than 20 Years 





ROTH MOTORS 


are built for work, not 
for idieness in the re- 
pair shop. So 
the i 
steady, 
after-day ser- 
vice at a low 
cost of oper- 
ation. Twenty 
years’ success is 
their best recommen- 
dation. Write for full 
facts. 


Roth Bros. &Co. 


198 Loomis Street 
Chicago, Ill. 


‘For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


W. F. & J. Barnes Co. 
Established 1872. 
1999 Ruby Street 
Rockford, Ill. 


BEND LATHES 
mst For the Machine 
and Repair Shop 


LOW IN PRICE 


1Z in. to Zi in, swing 
Straight or Gap Beds 









SOUTH 


Established in 1006 








Send for free catalog giv- 
lug prices on entire line 


South Bend Lathe Werks 
421 Madi-on St.. 
Seonth Rend, Ind. 


How to 
Ran a Lathe 
A 80 page book 
for We Pos 
n¢ 


















THE No. 51 UNIVERSAL WOOD WORKER is the 
most wonderful w working machine you have 
ever seen. 26" band saw, 8" jointer, reversible 
single spindle shaper, saw table and borer al] in one 

. S« special catalog describing it. Als~ ask for 
catalog of band saws, saw tables, 
jointers, variety wood workers. 
planers, swing saws, disk grinders 
and borers. 


THE CRESCENT MACHINE CO. 
230 Main St. , Leetonia, Ohio, U.S.A. 


All Hinds Small 
The most accvate made and prices 
reasonable. We carry a complete 
line of gears in stock for immed!- 
ate shipment. Can also quote on 
special gears of all kinds. Send us 
your inquiries. 


Wrne for Catalogue 


CHICAGO STOCK GEAR WORKS 
20 South Wells Street c 


electrical,rope, ait 
plane. piano, pipe- 
organ. flat. hoops. 
bale -ties, tacks. 
nails barbed wire. 
concrete re-infore - 
ment, springs, net 
ting, wire fences, steel posts, trolley-road wires and rail 
boads, wire whecis, auto-towing cables. horse-shoes. 


Illustrated Books Describing Uses, FREE 


American Steel &WireCo.* "ice" 







































insure maximum safety ard minimum cost 
in safeguarding electrical circuits against 
the fire and accident hazards of overloads 
and short circnits. An inexpersive “Drop 
Out” Renewal Link resteres a blown Econ- 
omy Fuse to its original efficiency. The 
Economy is a pioneer renewable fuse. As 
compared with the use of one-time fuses, It 
cuts annual fuse maintenance costs approx- 
imately 80 per cent. 


ECONOMY FUSE & MFG. CO. 
Kinele and Orleans Sis CHICAGO, U. 8. 4 
8 le manufacturers of “‘ ARKLESS’’ the Non-Ke 
Qewable Fuse with the 100 Guaranteed Indicate 





Economy Fuses are also made in Canada at Montreal 
an 
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PYORRHOCI DF 


POWDER 


ANTISEPTIC 


for Pyoirhea prevention 


Tender, soft, bleeding gums 


are the first symptoms of pyorrhea. If un- 
checked, pvorrhea causes loss of teeth 
aad mena: ‘es health. 

Pyorrhocide Powder was scientifically 
compounded for the specific purpose of 
rastoring and maintaining gum health. It 
isthe only dentifrice whose value in treat- 
ing and preventing pyorrhea has been 
demonstrated in clinics devoted exclu- 
sively to pyorrhea research and oral 
prophylaxis. Thatis why it is so widely 
prescribed by the dental profession. 

If your gums show pyorrhetic sym 
toms, Pyorrhocide Powder will aid 
restoring them to a healthy condition. if 

our gums are healthy, Pyorrhocide 

owder will keep them so. It cleans the 
teeth most effectively: removes the mu- 
coid deposits and daily accretions. 

Pyorrhocide Powder is economical be- 

causeadollar pack- 
age contains six 
months’ supply. 
soid by  leac ing 
druggists 
and dental 
supply 
4m houses. 


Free 
Sample 
Write for fre 
ample 
srecrention 
mad Treat 
ment of Py 
o rhiba, 
The 
De tinol & 
Pyorthocide 
Co., Inc., 
Dept. C, 1480 
oadway, 


New York 


: Scientifically 


Perfected b 


Clinical Research J 


We shall ontinue to offer 

through exhaustive scientific research, such @ den. 
tifrice as is Proved most efe- 

tive—in promoting tooth, gum and AZ 

mouth heaith. aes 




















If Horace Greeley 
Were Alive Today 


Would he advise young men 
to go West, or would he 
advise them to take advan- 
tage of the opportunities 
that abound in their imme- 
diate vicinity—‘‘ Knoeking 
at their door” as the saying 
goes. Undoubtedly he 
would tell them that every- 
where in this big and pros- 
pervus country there is 
opportunity for the young 
man who will use his brains, 
acquire knowledge, and get 
busy. 

Let me tell you of at least 
one opportunity right in 
} your own town. 





Business Manager 


SCIENTIFIC AMERICAN | 


| Room 676 
! Woolworth Building New York City 
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| of the maps in which the solid arrows in- 


| entered the line, and the broken arrows 
| the distances over which they drove for- 








| Chief. The attack began at 5 a. m., after 


| great severity, and met with immediate 





| salient, which was carried through from 


| ualties, less than one-third the Union 
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the American Expeditionary Forces took 
part. 
These six operations are shown on one 


dicate points where American divisions 


ward. In four of the six operations the 
American troops engaged were acting in 
support of Allied divisions and under the 
command of the generals of the Allies, 
as shown in our table and on our maps, 


Battle of St. Mihiel 
The first distinctively American offen- 
sive was the reduction of the Saint Mihiel 


September 12 to September 15, largely 
by American troops and wholly under the 
orders of the American Commander-in- 


four hours of artillery preparation of 


success. It is interesting to note by way 
of comparison that the Union forces at 
Gettysburg numbered approximately 100,- 
000, whereas about 550,000 Amertcans 
were engaged at St. Mihiel. In three 
days at Gettysburg, Union artillery fired 
33,000 rounds, at St. Mihiel 1,000,009 
rounds were fired in a four-hour artillery 
preparation. St. Mihiel caused 7,000 cas- 


losses at Gettysburg. There were cap- 
tured 16,000 prisoners and 443 guns. 


The Battle of the Meuse-Argonne 

“The object of the Meuse-Argonne of- 
fensive,” said General Pershing in his 
report of November 20, 1918, was “to 
draw the best German divisions to our 
front and to consume them.” . “This sen- 
tence” says Colonel Ayres, “expresses 
better than any long description not only 
the object, but also the outcome of the 
battle. Every available American divi- 
sion was thrown against the enemy. 
Every available German division was 
thrown in to meet them. At the end of 
forty-seven days of continuous battle our 
divisions had consumed the German di- 
visions.” 

The battle of the Meuse-Argonne was | 
beyond compare the greatest ever fought 
by American troops, and there have been | 
few, if any, greater battles in the history | 
of the world. From the American view- | 
point, the following are the cates of the 
great battles: 








Te ee ee 47 
American troops engaged ...... 1,200,000 
Guns employed in attack ....... 2,417 
Rounds of artillery ammunition 

I tito ih kok ts locale: tae ate Risa oe 4,214,000 
RUNES WBE oicc cdc cisiesavnc 840 
Tons of explosives dropped by 

planes on enemy lines........ 100 
Pe ME ca canckoneseadas ne 824 | 
Miles of penetration of enemy 

a eee 34 
Square kilometers of territory 

PC bi tik d neh Aen kee aes 1,550 
Villages and towns liberated ... 150 
Prisoners captured ............. 16,059 
Artillery pieces captured ...... 468 
Machine guns captured ........ 2.864 
Trench mortars captured ...... 177 
American casualties ............ 120,000 

Record of the Twenty-nine Combat 
Divisions 

It is impossible within our limitations 
of space, to enter with any detail into 
the story of the achievements of the 





twenty-nine combat divisions that fought 
in Europe, and so we have selected from | 


the army statistical account a series of |: 


three diagrams showing how far each | 
division advanced against the enemy; | 
how many prisoners were captured by 
each, and what were the casualties suf- 
fered. It may be noted that the 77th} 


National Army Division, composed large- | 5 


ly of troops from New York City, made | 
the greatest advance, namely a total of | 
71% kilometers or nearly 45 miles. The; 
total advance for all the divisions is 485 | 


ae | 
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LIFTING— 
The Production Man’s Problem 


ROM the days of the Pyramids down to modern in 
dustry hoisting has been as vital a factor as transpor 
tation. 

With a Yale Spur-Geared Block you can solve any If 
ing problem from the handling of a loaded truck body of 
raw materials to loading a car with the finished product, 
and all through the various processes of manufacture 

Packing Cases, Machinery, Forgings, Castings, Raw 
Materials, Iron, Steel or Cotton—anything that must he 
lifted and moved can be quickly and easily handled with 
the Yale Spur-Geared Block and Brownhoist Trolley with 
safety to life and property. 


‘ From-Hook-to-Hook-a-Line-of-Steel’ 
Ask your machinery supply house or write for catalog 
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For a Factory Locking Equipment 
use a Yule Master- Key System. 
Write for Particulars 


The Yale & Towne Mfg. Co. 


9 East 40th Street New York City 
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If the Sphinx 


had been! built 


of Concrete 
and hardened 


aim 






APIDOLITH 


TRADE MARK 
MUNNAR eT 
This liquid chemical Sctemniid and hardened 30,000, 000 square fect of concrete 
floors last year. 
The A. P. W. Paper Company of Albany, N. Y., writes as follows: “In reference to 
the concrete floors treated with Lapidolith, we are pleased to advise that same are 
absolutely free of dust and very much harder than they were before. We ere much 
pleased with the result.” 





For years Lapidolith has been flushed on old 
= and new floors of leading manufacturing 


= Sonneborn Products plants, schools, public institutions, or wher- 


Cameeeat—ae . eae ever concrete floors are subjected to con- 
oa sanitary, durable = eheine 
wall coating which reflects all the light. stant walking or trucking. 





Combines the advantage of paint and q — 4 = 
enamel, Gloss or flat, white and colors. The men, merchandise and machine ry m 

2 these institutions are no longer harmed by 
Lignophol—the modern wood concrete dust. If you have concrete floors, 


hardener gives life to old or new 


! y > »ef) i > f wrdenec 
wooden floors. Lignopholed floors last write for testimonials, sample of hardened 








|= longer, are dustless, smooth and sani- concrete and full information. 
tary, and present a pleasing, decorative ‘ 
: surface. L. SONNEBORN SONS, Inc. 
Dept. 1 264 Pearl Street, New York 
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SCIENTIFIC AMERICAN 


MOTOR DEVICES COMPANY 
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miles and the average gain for each di- 
vision is 17 miles. 

The total number of prisoners taken by 
our armies was 62,079. The total number 
of Americans taken prisoner by Germans 
was 4,434. 

The price paid for these achievements 
was 286,000 battle casualties. “A heavy 
price, when counted in terms of the indi- 
viduals who gave their lives or suffered 
from wounds; a small price when com- 
pared with the enormous price paid by 
the nations at fought.” 

In the roll of honor of the divisions for 
battle casualties, it should be noted that 
battle deaths include both those killed in 
action and those who died of wounds. 


whose sides we 


Naval Radio Remote Control 
(Continued from page 234) 
former isolated 

stations. 


with the 
for coastal 
The accompanying map shows the loca- | 


spots chosen 
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Price $1.25, by Mail $1.30 
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a 7 Automobile Welding 


the Oxy-Acetylene Flame 

By M. KEITH DUNHAM 
ok on the “Why’’and" How”’ of Welding 
and how 


Proceeds then to the actual 
manner understandable by 


ner apparatus to be used, its care, 
op equipment. 
parts, in @ 
orgotten, Aluminum, cast iron, steel, copper, 
are fully treated, as well as a clear explana- 
the carbon out of the combustion head. 
AND SERVICE StTations, BLack- 
s, as well as industries using the oxy- 
value, since the 
when metal is heated to a melting 
d the prope: methods to overcome them 


urn 


Fully Illustrated 


New York 
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tion of the several outlying stations cov- 
ering the water approaches to New York 
Harbor, as well as the relationship they 
bear to the control center in 
handling the radio traftic of incoming or 
outgoing vessels. The heavy dotted lines 
the telegraph control wires by 
which the control operator operates any 
lof the transmitters, This long-| 
distance operation, by the , is accom- | 
| plished by making use of a specially-con- 
structed magnetic circuit-breaker, ine 
armature of which is provided with suffi- 
ciently large contact points to permit the 
passage of the heavy current necessary to 
operate the radio transmitter, while the 
eleetromagnets are connected through a 
local battery to the relaying contacts of 


respect to 


denote 


remote 
way 








a main-line telegraph relay. The connec- 
tion between the two systems at this 
point is, therefore, a mechanical-electrical | 
one, 

The arrow lines indicate the zones with- 
in which the district stations may best 
handle the traffic of incoming or out- 
going vessels, the purpose of this ar- 


rangement being that as soon as a ship} 
passes out zone its traffic is taken 
up by the station of the next zone, thereby 
permitting the first zone station to seek 
the traffic of the next approaching vessel, 
and so on along the line of communica- 
tion. 

The purpose of the master control sta- 
tion is that any transmitter or any 
bination of transmitters may be utilized 
simultaneously, as in the case of distress 


of one 


cot 


signals or when it is necessary to transmit | 
important broadcasts from all combined 
stations on two or more wave lengths 
such as the commercial and naval ones. 
Obviously, the control station is in a po- 
sition to supervise the activities of all 
outlying stations, and with this remote 


control system there is never any loss of 
time power failure or total 
breakdown of individual transmitter. 


owing to 


any 





There are at all times several other sta- 
tions to rely upon. 

At the central control station there are 
no actual tronsmitters; but through its 


connecting lan’ wires, any of the outlying | 
jradio transmitters may be employed. 
However, the central control station is 
provided with five receiving antennze and 
five receivers, employing mod- 
ern vacuum tube circuits ranging from 
300 to 13,000 meters. The various anten- 
me are erected at such opposing 
from each other as to overcome possible 
mutual induction. Five or oper- 


separate 


angles 


more 





ators are constantly on watch at the 
|} radio control station, in addition to the 
supervisor 

The practical application of the sys- 


j}tem may be explained in the following 
manner: 
The 


control 


supervising chief at the master 
station is in supreme control of | 
the outlying stations, and no radio traffic 
transmitted without his 

the operators al 
control station hears four 
New York radio, he in- 


is accepted or 
permission. If 
watch at the 
vessels calling 


one of 








| guard for possible 


}as distress or other urgent 


| ment 


|ounces of platinum 


September 6, 1919 


forms the supervisor, who, being pro- 
vided with a special “cut-in” system, de- 
termines by strength of signals and other 
characteristics the approximate distances 
of the four vessels, as well as whether 


they are on the trans-Atlantic or coast- 
wise routes. Having determined that 
No. 1 ship is trans-Atlantic, Montauk 
Radio is notified by land wire toe accept 
the vessel's traffic directly, using its lo- 
eal transmitter and receiver. No. 2 ves- 
sel, in this case being coastwise, will in 


a similar manner be assigned to Mantolok- 
ing Radio. In the case of vessel No. 3, 
the supervisor, not being able to deter- 
mine its approximate location or route, 
will request the radio-compass operators 
located at each of the outlying stations 
to secure its position. 

If the location of this vessel is within 
the zone best handled by Fire Island or 


Seagate Radio, the supervisor will des- 
ignate either one of these stations to 
work with him independently. As for ves- 


No. 4, which we will assume to be a 
sound or harbor vessel, reception may be 
done at the control station; but in this 
case the control operator will employ the 
transmitter of either the Brooklyn Navy 
Yard or the Bush Terminal station, using 
low power in order to Sfinimize local in- 
terference. 

Thus the supervisor at the control sta- 
tion is always in a position to listen-in and 
calls from other 
sels, and can handle emergency traffic such 
calls. In the 
the to and from 
is handled on higher wave lengths 


sel 


ves- 


of Naval 
traffic 


case vessels, 


than the commercial traffic of 300, 450, 
and 600 meters. Two operators are con- 
stantly on watch for this class of traffic. 


In order that ship operators will not 


| become confused as to which of the out- 


each of 
nu- 


lying stations are 
them has been 


transmitting, 
assigned designation 


} merals which are transmitted immediate- 


ly following the call letters or in the fol- 


| lowing order: 


Montauk, L. T. ._NAH1 


Weve: Bemee, Be. 8. swcccaccessc Ae 
| Ae a Se 01. -NAHS 
Brooklyn Navy Yard, N. Y. ..NAH4 
Bush. Terminal, N. Y. ©. ..... VAH5 
i. 2 a eee errr: | 
Mantoloking, N. J. ..... errs Fs 
There are numerous instances, which 


could be described if space permitted, dem- 


onstrating combinations of all kinds in 
using outlying stations, either by remote 
or independent control. Many complex 


situations arise in present radio conges- 
tion, and the remote control system must 
always be flexible enough to take care of 


them. The problem of overcoming future 
radio interference, however, is one re- 


quiring the serious thought and attention 
of all governments. It is quite probable 
that it will eventually be solved by an in- 
ternational agreement, whereby a_ series 


| of commercial wave lengths will be as- 


signed vessels and shore stations of the 
world in such a manner as to eliminate 
much of the congestion and resulting in- 
terference now generally prevailing in 
and about the tune of 600 meters. 


Platinum 
THE inactivity of the Russian platinum 


mines has caused a_ corresponding 
| increase in activity in Colombia. A large 
company has recently been formed to 


operate in Colombia, which is reported to 


hold 10,000 acres of land as well as 50 
miles of river bottom. The operations of 
this company should materially increase 


the output of platinum from Colombia. 

It is announced that the War Depart- 
through the Chief of Division of 
Sales of Munitions will dispose of 19,000 
at a minimum cost of 
$105 an ounce. 

A substitute for platinum in electrical 
apparatus has been the object of some 
private investigations. One satisfactory 
substitute for cathodes was found to be 
90 pes cent gold and 10 per cent copper. 
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TEST ROOM COUNTER SHAFT DRIVE TO BLOWER FANS 


Maximum H.P, 26 ! 

Belt speed 3669 F.RM. 

Drive pulley 30 "dia. x 4/2" face 

Driven pulley 5° 9'dia.X 4/2 face Varying diameters 


Tt (orROR tore 


Specified GOODYEAR 4 5 Ply 
BLUE STREAK Construction 


GARDEN CITY FAN COMPANY 
Niles, Mich. 


They used to pay $25.00 for double belts that gave about a 
year of questionable service on a test block drive, off a counter- 
shaft, in the Garden City Fan Company’s testing room.: In June, 
1917, they put on a Goodyear Belt specified by a G.T. M.—Good- 
year Technical Man—for which they paid $12.50. It has already 
lasted two years, and is still in good condition. For half the 
price, they have had twice the service, and better service at that. 


Mr. H. C. Richards, the superintendent, had tried‘about every 
kind of belt on that drive. None of them had been‘satisfactory, 
mainly because the test block was not stationary arn'd whenever 
a new fan was put on it to be tested out the workmen lined up 
the belt “by eye.” The best double belts warped and curved 
because of this misalignment — and they slipped a jot, too. The 
cheap belts that he tried lasted about two months. 


When a G.T. M. called, Mr. Richards was very skeptical. He 
didn’t think that much could be done toward reducing belt costs 
and troubles. But he thought he couldn't lose by trying —and 
he didn't. 


The 4-inch 5-ply Goodyear Belt of Glide construction, recom- 


Halving Price and Doubling Service—with 


¢ 


PLAN VIEW 





mended by the G. T.M. has served for two years at a cost of 


$6.25 per year. The best costs obtained before were $25.00 a 


year. And there isn’t any trouble at all. In spite of the frequent 
misalignment the Goodyear Belt still runs straight and true. 


After it had run only about six months, they were so pleased 


with the freedom from trouble it gave them, that they ordered 
another for a second testing drive just like it. And since then they 
have had a G. T. M. specify many other belts for them — ranging 
all the way from one and three quarter inches to eight inches wide. 


If you have a belt-devouring drive—no matter how sr: all or 


how large—ask a G. T. M. to call. He'll do it without charge 
when next he is in your vicinity. There are many G. T. M.'s—all 
with experience in many plants—all trained in the Goodyear 
Technical School—all experienced in selling belts to meet condi- 
tions and not as a grocer sells sugar. The G.T. M.'s services are 
free simply because the savings they effect for belt-users are so 
considerable that a gratifying volume of business is certain to 
come to us within a few years from the plant served —just as it 
has in the case of the Garden City Fan Company. 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 


BELTING - PACKING 
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RECONSTRUCTION 


Big business calls for high speed during re- 
construction. New buildings go up almost 
over night. 

Mack Trucks are essential hauling units where- 
ever speedy construction is demanded. They 
keep necessary material arriving well ahead of 
time —construction work steadily going on. 
Their strong, dependable bodies bear heavy- 
weight loads, their powerful engines furnish 
ample power to transport them quickly. 

Mack flexibility and easy control permit operation 
over broken, obstructed ground with safety and 
dispatch. 

Made in 1, 1%, 2, 3%, 5%, and 7% tons. 


Send for catalog and specifications. 


INTERNATIONAL MOTOR COMPANY 
NEW YORK 
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